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(57) Abstract 



A method and system for quantifying the relative abundance of gene transcripts m a biological specimen. One embodiment of tiie 
method generates high-througtqmt sequence-specific analysis of multiple RNAs or their correspondmg cDNAs (gene transcrq)t imaging 
analysis). Another embodiment of the method produces a gene transcript imaging analysis by the use of high-throughput cDNA sequence 
analysis. In addition, the gene transcript imaging can be used to detect or diagnose a particular biological state, disease, or condition 
which is coneiated to the relative abundance of gene transcripts in a given cell or papulation of cells. The invention provides a method 
for comparing the gene transcript image analysis firom two or more different biological specimens in order to ri«ringiiigh between the two 
specimens and identify one or more genes which are differentially expressed between tiie two specimens. 



FOR THE PimPOSES OF INFORMATION ONLY 



Codes used to identify States paity to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauniania 


AU 


AusmHa 


GE 


Georgia 


MW 


Malawi 


BB 




GN 


Ooima 


NE 


Niger 


BE 


Be^him 


GR 


Greece 


NL 


ncmeruDos 


BF 


Bmkins Rkso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 




PT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyigystan 


RU 


Russian Fedevatioo 


CF 


Geotn] African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Kosca 


SE 


Sweden 


CH 


Swttzeriand 


KR 


Republic of Korea 


SI 


Slovenia 


a 


C6te d*Ivoire 


KZ 


ICnMVhctfln 


SK 


Slovakia 


CM 


CanttDon 


U 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Czcdioslovalda 


LU 


Lnxonbouig 


TO 


Togo 


C2 


Czech Republic 


LV 


Latvia 


TJ 


Tapkistan 


DE 


Gcnnany 


MC 


Monaco 


TT 


Itinidad and Tobago 


DK 


Dcnimric 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United Stales of America 


Fl 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Vict Nam 


GA 


Gabon 











wo 95/20681 PCTA7S95/01160 

COMPARATIVE GENE TRANSCRIPT AlilALYSIS 

1. FIELD OF INVEKTION 

The present invention is in the field of molecular 
biology and computer science; more particularly, the 
5 present invention describes methods of analyzing gene 

transcripts and diagnosing the genetic expression of cells 
and tissue* 

2. BACKGROUND OF THE INVENTION 

Until very recently, the history of molecular biology 

10 has been written one gene at a time* Scientists have 
observed the cell's physical changes, isolated mixtures 
from the cell or its milieu, purified proteins, sequenced 
proteins and therefrom constructed probes to look for the 
. corresponding gene. 

15 Recently, different nations have set up massive 

projects to sequence the billions of bases in the human 
genome* These projects typically begin with dividing the 
genome into large portions of chromosomes and then 
determining the sequences of these pieces, which are then 

20 analyzed for identity with known proteins or portions 

thereof, known as motifs. Unfortunately, the majority of 
genomic DNA does not encode proteins and though it is 
postulated to have some effect on the cell's ability to 
make protein, its relevance to medical applications is not 

25 understood at this time. 

A third methodology involves sequencing only the 
transcripts encoding the cellular machinery actively 
involved in making protein, namely the mRNA. The advantage 
is that the cell has already edited out all the non-coding 

30 DNA, and it is relatively easy to identify the protein- 
coding portion of the RNA. The utility of this approach 
was not immediately obvious to genomic researchers. In 
fact, when cDNA sequencing was initially proposed, the 
method was roundly denounced by those committed to genomic 

35 sequencing. For example, the head of the U.S. Human Genome 
project discounted CDNA sequencing as not valuable and 
refused to approve funding of projects. 

In this disclosure, we teach methods for analyzing 
DNA, including cDNA libraries. Based on our analyses and 
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research, we see each individual gene product as a "pixel" 
of information, which relates to the expression of that, 
and only that, gene* We teach herein, methods whereby the 
individual "pixels" of gene expression information can be 
5 combined into a single gene transcript "image," in which 
each of the individual genes can be visualized 
simultaneously and allowing relationships between the gene 
pixels to be easily visualized and understood. 

We further teach a new method which we call electronic 
10 subtraction. Electronic subtraction will enable the gene 
researcher to turn a single image into a moving picture, 
one which describes the temporality or dynamics of gene 
expression, at the level of a cell or a whole tissue. It 
is that sense of "motion" of cellular machinery on the 
15 scale of a cell or organ which constitutes the new 

invention herein. This constitutes a new view into the 
process of living cell physiology and one which holds great 
promise to unveil and discover new therapeutic and 
diagnostic approaches in medicine. 
20 We teach another method which we call "electronic 

northern," which tracks the expression of a single gene 
across many types of cells and tissues. 

Nucleic acids (DNA and RNA) carry within their 
sequence the hereditary information and are therefore the 
25 prime molecules of life. Nucleic acids are found in all 
living organisms including bacteria, fungi, viruses, plants 
and animals. It is of interest to determine the relative 
abundance of different discrete nucleic acids in different 
cells, tissues and organisms over time under various 
30 conditions, treatments and regimes. 

All dividing cells in the human body contain the same 
set of 23 pairs of chromosomes, it is estimated that these 
autosomal and sex chromosomes encode approximately 100,000 
genes. The differences among different types of cells are 
35 believed to reflect the differential expression of the 
100,000 or so genes. Fundamental questions of biology 
could be answered by understanding which genes are 
transcribed and knowing the relative abundance of 
transcripts in different cells. 
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Previously, the art has only provided for the analysis 
of a few known genes at a time by standard molecular 
biology technic[ues such as PGR, northern blot analysis, or 
other types of DNA probe analysis such as jji situ 
5 hybridization. Each of these methods allows one to analyze 
the transcription of only known genes and/ or small numbers 
of genes at a time. Nucl. Acids Res. 19, 7097-7104 (1991); 
Nucl. Acids Res. 18, 4833-42 (1990); Nucl. Acids Res. ifi, 
2789-92 (1989); European J. Neuroscience 1063-1073 

10 (1990) ; Analytical Biochem. 187 , 364-73 (1990) ; Genet. 
Annals Techn. Appl. 2, 64-70 (1990); GATA 1.(4) , 129-33 
(1991); Proc. Natl. Acad. Sci. USA 85. 1696-1700 (1988); 
Nucl. Acids Res. 12, 1954 (1991); Proc. Natl. Acad. Sci. 
USA Mr 1943-47 (1991); Nucl. Acids Res. 19, 6123-27 

15 (1991); Proc. Natl. Acad. Sci. USA 85, 5738-42 (1988); 
Nucl. Acids Res. !§, 10937 (1988) . 

Studies of the number and types of genes whose 
transcription is induced or otherwise regulated during cell 
processes such as activation, differentiation, aging, viral 

20 transformation, morphogenesis, and mitosis have been 

pursued for many years, using a variety of methodologies. 
One of the earliest methods was to isolate and analyze 
levels of the proteins in a cell, tissue, organ system, or 
even organisms both before and after the process of 

25 interest. One method of analyzing multiple proteins in a 
sample is using 2-dimensional gel electrophoresis, wherein 
proteins can be, in principle, identified and quantified as 
individual bands, and ultimately reduced to a discrete 
signal. At present, 2-dimensional analysis only resolves 

30 approximately 15% of the proteins. In order to positively 
analyze those bands which are resolved, each band must be 
excised from the membrane and subjected to protein sequence 
analysis using Edman degradation. Unfortunately, most of 
the bands were present in quantities too small to obtain a 

35 reliable sequence, and many of those bands contained more 
than one discrete protein. An additional difficulty is 
that many of the proteins were blocked at the 
amino-terminus , further complicating the sequencing 
process . 
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Analyzing differentiation at the gene transcription 
level has overcome many of these disadvantages and 
drawbacks, since the power of recombinant DNA technology 
allows amplification of signals containing very small 
5 amounts of material. The most common method, called 
"hybridization subtraction," involves isolation of mRNA 
from the biological specimen before (B) and after (A) the 
developmental process of interest, transcribing one set of 
mRNA into cDNA, subtracting specimen B from specimen A 

10 (mRNA from cDNA) by hybridization, and constructing a cDNA 
library from the non-hybridizing mRNA fraction. Many 
different groups have used this strategy successfully, and 
a variety of procedures have been published and improved 
upon using this same basic scheme. Nucl. Acids Res. 19, 

15 7097-7104 (1991); Nucl. Acids Res. 18, 4833-42 (1990); 
• Nucl. Acids Res. 18, 2789-92 (1989); European J. 
Neuroscience 2., 1063-1073 (1990) ; Analytical Biochem. 187 . 
364-73 (1990); Genet. Annals Techn. Appl. 2, 64-70 (1990); 
GATA 8(4), 129-33 (1991); Proc. Natl. Acad. Sci. USA 85 r 

20 1696-1700 (1988); Nucl. Acids Res. 19, 1954 (1991); Proc. 
Natl. Acad. Sci. USA 88/ 1943-47 (1991); Nucl. Acids Res. 
19, 6123-27 (1991); Proc. Natl. Acad. Sci. USA 85 r 5738-42 
(1988); Nucl. Acids Res. 16, 10937 (1988). 

Although each of these techniques have particular 

25 strengths and weaknesses, there are still some limitations 
and undesirable aspects of these methods: First, the time 
and effort required to construct such libraries is quite 
large. Typically, a trained molecular biologist might 
expect construction and characterization of such a library 

30 to require 3 to 6 months, depending on the level of skill, 
experience, and luck. Second, the resulting subtraction 
libraries are typically inferior to the libraries 
constiructed by standard methodology. A typical 
conventional cDNA library should have a clone complexity of 

35 at least 10* clones, and an average insert size of 1-3 kB. 
In contrast, subtracted libraries can have complexities of 
10^ or 10^ and average insert sizes of 0.2 kB. Therefore, 
there can be a significant loss of clone and sequence 
information associated with such libraries. Third, this 
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approach allows the researcher to capture only the genes 
induced in specimen A relative to specimen B, not 
vice-versa, nor does it easily allow comparison to a third 
specimen of interest (C) . Fourth, this approach recjuires 
5 very large amounts (hundreds of micrograms) of "driver" 
mRNA (specimen B) , which significantly limits the number 
and type of subtractions that are possible since many 
tissues and cells are very difficult to obtain in large 
quantities • 

10 Fifth, the resolution of the subtraction is dependent 

upon the physical properties of DNA:DNA or RNA:DNA 
hybridization. The ability of a given sequence to find a 
hybridization match is dependent on its unique CoT value. 
The CoT value is a function of the number of copies 

15 (concentration) of the particular sequence, multiplied by 
the time of hybridization. It follows that for sequences 
which are abundant, hybridization events will occur very 
rapidly (low CoT value) , while rare sequences will form 
duplexes at very high CoT values. CoT values which allow 

20 such rare secfuences to form duplexes and therefore be 
effectively selected are difficult to achieve in a 
convenient time frame. Therefore, hybridization 
subtraction is simply not a useful technique with which to 
study relative levels of rare mRNA species. Sixth, this 

25 problem is further complicated by the fact that duplex 
formation is also dependent on the nucleotide base 
composition for a given sequence. Those sequences rich in 
G + C form stronger duplexes than those with high contents 
of A + T. Therefore, the former sequences will tend to be 

30 removed selectively by hybridization subtraction. Seventh, 
it is possible that hybridization between nonexact matches 
can occur. When this happens, the expression of a 
homologous gene may "mask" expression of a gene of 
interest, artificially skewing the results for that 

35 particular gene. 

Matsubara and Okubo proposed using partial cDNA 
sequences to establish expression profiles of genes which 
could be used in functional analyses of the human genome. 
Hatsubara and Okubo warned against using random priming, as 
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it creates multiple unique DNA fragments from individual 
mRNAs and may thus skew the analysis of the number of 
particular mRNAs per library. They sequenced randomly 
selected members from a 3 '-directed cDNA library and 
5 established the frequency of appearance of the various 
ESTs. They proposed comparing lists of ESTs from various 
cell types to classify genes. Genes expressed in many 
different cell types were labeled housekeepers and those 
selectively expressed in certain cells were labeled cell- 

10 specific genes, even in the absence of the full sequence of 
the gene or the biological activity of the gene product. 

The present invention avoids the drawbacks of the 
prior art by providing a method to quantify the relative 
abundance of multiple gene transcripts in a given 

15 biological specimen by the use of high-throughput 

sequence-specific analysis of individual RNAs and/or their 
corresponding cDNAs. 

The present invention offers several advantages over 
current protein discovery methods which attempt to isolate 
20 individual proteins based upon biological effects. The 
method of the instant invention provides for detailed 
diagnostic comparisons of cell profiles revealing numerous 
changes in the expression of individual transcripts. 

The instant invention provides several advantages over 
25 current subtraction methods including a more complex 
library analysis (lo* to lo' clones as compared to lo' 
clones) which allows identification of low abundance 
messages as well as enabling the identification of messages 
which either increase or decrease in abundance. These 
30 large libraries are very routine to make in contrast to the 
libraries of previous methods, in addition, homologues can 
easily be distinguished with the method of the instant 
invention. 

This method is very convenient because it organizes a 
large quantity of data into a comprehensible, digestible 
format. The most significant differences are highlighted 
by electronic subtraction. In depth analyses are made more 
convenient . 



35 
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The present invention provides several advantages over 
previous methods of electronic analysis of cDNA. The 
method is particularly powerful when more than 100 and 
preferably more than 1,000 gene transcripts are analyzed* 
5 In such a case, new low-frequency transcripts are 
discovered and tissue typed. 

High resolution analysis of gene expression can be 
used directly as a diagnostic profile or to identify 
disease-specific genes for the development of more classic 
10 diagnostic approaches* 

This process is defined as gene transcript frequency 
analysis. The resulting quantitative analysis of the gene 
transcripts is defined as comparative gene transcript 
analysis. 



15 3. SUMMARY OF THE INVEKTION 

The invention is a method of analyzing a specimen 
containing gene transcripts comprising the steps of (a) 
producing a library of biological sequences; (b) generating 
a set of transcript sequences, where each of the transcript 

20 sequences in said set is indicative of a different one of 
the biological sequences of the library; (c) processing the 
transcript sequences in a programmed computer (in which a 
database of reference transcript sequences indicative of 
reference sequences is stored) , to generate an identified 

25 sequence value for each of the transcript sequences, where 
each said identified sequence value is indicative of 
sequence annotation and a degree of match between one of 
the biological sequences of the library and at least one of 
the reference sequences; and (d) processing each said 

30 identified sequence value to generate final data values. 

indicative of the number of times each identified sequence 
value is present in the library* 

The invention also includes a method of comparing two 
specimens containing gene transcripts. The first specimen 

35 is processed as described above. The second specimen is 
used to produce a second library of biological sequences, 
which is used to generate a second set of transcript 
sequences, where each of the transcript sequences in the 
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second set is indicative of one of the biological sequences 
of the second library. Then the second set of transcript 
sequences is processed in a programmed computer to generate . 
a second set of identified sequence values, namely the 
5 further identified sequence values, each of which is 

indicative of a sequence annotation and includes a degree 
of match between one of the biological sequences of the 
second library and at least one of the reference sequences. 
The further identified sequence values are processed to 
10 generate further final data values indicative of the number 
of times each further identified sequence value is present 
in the second library. The final data values from the 
first specimen and the further identified sequence values 
from the second specimen are processed to generate ratios 
15 of transcript sequences, which indicate the differences in 
the number of gene transcripts between the two specimens. 

In a further embodiment, the method includes 
quantifying the relative abundance of mRNA in a biological 
specimen by (a) isolating a population of mRNA transcripts 
20 from a biological specimen; (b) identifying genes from 
which the mRNA was transcribed by a sequence-specific 
method; (c) determining the numbers of mRNA transcripts 
corresponding to each of the genes; and (d) using the mRNA 
transcript numbers to determine the relative abundance of 
25 mRNA transcripts within the population of mRNA transcripts. 

Also disclosed is a method of producing a gene 
transcript image analysis by first obtaining a mixture of 
mRNA, from which cDNA copies are made. The cDNA is 
inserted into a suitable vector which is used to transfect 
30 suitable host strain cells which are plated out and 

permitted to grow into clones, each cone representing a 
unique mRNA. A representative population of clones 
transfected with cDNA is isolated. Each clone in the 
population is identified by a sequence-specific method 
35 which identifies the gene from which the unique mRNA was 
transcribed. The number of times each gene is identified 
to a clone is determined to evaluate gene transcript 
abundance. The genes and their abundances are listed in 
order of abundance to produce a gene transcript image. 
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In a fiirther embodiment, the relative abundance of the 
gene transcripts in one cell type or tissue is compared 
with the relative abundance of gene transcript numbers in a 
second cell type or tissue in order to identify the 
5 differences and similarities. 

In a further embodiment, the method includes a system 
for analyzing a library of biological sequences including a 
means for receiving a set of transcript sequences, where 
each of the transcript sequences is indicative of a 

10 different one of the biological sequences of the library; 
and a means for processing the transcript sequences in a 
computer system in which a database of reference transcript 
sequences indicative of reference sequences is stored, 
wherein the computer is programmed with software for 

15 generating an identified sequence value for each of the 
transcript sequences, where each said identified sequence 
value is indicative of a sequence annotation and the degree 
of match between a different one of the biological 
sequences of the library and at least one of the reference 

20 sequences, and for processing each said identified sequence 
value to generate final data values indicative of the 
number of times each identified sequence value is present 
in the library. 

In essence, the invention is a method and system for 

25 quantifying the relative abundance of gene transcripts in a 
biological specimen. The invention provides a method for 
comparing the gene transcript image from two or more 
different biological specimens in order to distinguish 
between the two specimens and identify one or more genes 

30 which are differentially expressed between the two 
specimens. Thus, this gene transcript image and its 
comparison can be used as a diagnostic. One embodiment of 
the method generates high-throughput sequence-specific 
analysis of multiple HNAs or their corresponding cDNAs: a 

35 gene transcript image. Another embodiment of the method 

produces the gene transcript imaging analysis by the use of 
high-throughput cDNA sequence analysis. In addition, two 
or more gene transcript images can be compared and used to 
detect or diagnose a particular biological state, disease, 

9 
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or condition which is correlated to the relative abundance 
of gene transcripts in a given cell or population of cells. 

4. DESCRIPTION OF THE TABLES AND DRAWINGS 

4.1. TABLES 

5 Table 1 presents a detailed explanation of the letter 

codes utilized in Tables 2-5. 

Table 2 lists the one hundred most coiamon gene 
transcripts. It is a partial list of isolates from the 
HUVEC cDNA library prepared and sequenced as described 

10 below. The left-hand column refers to the sequence's order 
of abundance in this table. The next column labeled 
"number" is the clone number of the first HUVEC sequence 
identification reference matching the sequence in the 
"entry" column number. Isolates that have not been 

15 sequenced are not present in Table 2. The next column, 

labeled "N", indicates the total number of cDNAs which have 
the same degree of match with the secjuence of the reference 
transcript in the "entry" column. 

The column labeled "entry" gives the NIH GENBANK locus 

20 name, which corresponds to the library sequence numbers. 
The "s" column indicates in a few cases the species of the 
reference sequence. The code for column "s" is given in 
Table 1. The column labeled "descriptor" provides a plain 
English explanation of the identity of the sequence 

25 corresponding to the NIH GENBANK locus name in the "entry" 
coltuon. 

Table 3 is a comparison of the top fifteen most 
abundant gene transcripts in normal monocytes and activated 
macrophage cells. 

30 Table 4 is a detailed summary of library subtraction 

analysis summary comparing the THP-i and human macrophage 
cDNA sequences. In Table 4, the same code as in Table 2 is 
used. Additional columns are for "bgfreq" (abundance 
nximber in the subtractant library) , "rfend" (abundance 

35 number in the target library) and "ratio" (the target 
abundance number divided by the subtractant abundance 
number) . As is clear from perusal of the table, when the 
abundance number in the subtractant library is "0", the 

10 
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target abundance number is divided by 0 • 05 • This is a way 
of obtaining a result (not possible dividing by 0) and 
distinguishing the result from ratios of subtractant 
numbers of 1. 

5 Table 5 is the computer program, written in source 

code, for generating gene transcript subtraction profiles. 

Table 6 is a partial listing of database entries used 
in the electronic northern blot analysis as provided by the 
present invention. 

10 

4.2. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a chart summarizing data collected and 
stored regarding the library construction portion of 
sec[uence preparation and analysis. 

15 Ficmre 2 is a diagram representing the sequence of 

operations performed by "abundance sort" software in a 
class of preferred embodiments of the inventive method. 

Ficmre 3 is a block diagram of a preferred embodiment 
of the system of the invention. 

20 Figure 4 is a more detailed block diagram of the 

bioinf ormatics process from new sequence (that has already 
been sequenced but not identified) to printout of the 
transcript imaging analysis and the provision of database 
subscriptions . 

25 5. DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a method to compare the 
relative abundance of gene transcripts in different 
biological specimens by the use of high*throughput 
sequence-specific analysis of individual RNAs or their 

30 corresponding cDNAs (or alternatively, of data representing 
other biological sequences) • This process is denoted 
herein as gene transcript imaging. The quantitative 
analysis of the relative abundance for a set of gene 
transcripts is denoted herein as "gene transcript image 

35 analysis" or "gene transcript frequency analysis". The 
present invention allows one to obtain a profile for gene 
transcription in any given population of cells or tissue 
from any type of organism. The invention can be applied to 
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obt:ain a profile of a specimen consisting of a single cell 
(or clones of a single cell) , or of many cells, or of 
tissue more complex than a single cell and containing 
multiple cell types, such as liver. 
5 The invention has significant advantages in the fields 

of diagnostics, toxicology and pharmacology, to name a few. 
A highly sophisticated diagnostic test can be performed on 
the ill patient in whom a diagnosis has not been made. A 
biological specimen consisting of the patient's fluids or 

10 tissues is obtained, and the gene transcripts are isolated 
and expanded to the extent necessary to determine their 
identity. Optionally, the gene transcripts can be 
converted to cDNA. A sampling of the gene transcripts are 
subjected to sequence-specific analysis and quantified. 

15 These gene transcript sequence abundances are compared 
against reference database sequence abundances including 
normal data sets for diseased and healthy patients. The 
patient has the disease (s) with which the patient's data 
set most closely correlates. 

20 For example, gene transcript frequency analysis can be 

used to differentiate normal cells or tissues from diseased 
cells or tissues, just as it highlights differences between 
normal monocytes and activated macrophages in Table 3. 

In toxicology, a fundamental question is which tests 

25 are most effective in predicting or detecting a toxic 

effect. Gene transcript imaging provides highly detailed 
information on the cell and tissue environment, some of 
which would not be obvious in conventional, less detailed 
screening methods. The gene transcript image is a more 

30 powerful method to predict drug toxicity and efficacy. 
Similar benefits accrue in the use of this tool in 
pharmacology. The gene transcript image can be used 
selectively to look at protein categories which are 
expected to be affected, for example, enzymes which 

35 detoxify toxins. 

In an alternative embodiment, comparative gene 
transcript frequency analysis is used to differentiate 
between cancer cells which respond to anti-cancer agents 
and those which do not respond. Examples of anti-cancer 

12 
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agents are tamoxifen, vincristine, vinblastine, 
podophyllotoxins , etoposide , tenisposide , cisplatin , 
biologic response modifiers such as interferon, 11-2, GM- 
CSF, enzymes, hormones and the like. This method also 
5 provides a means for sorting the gene transcripts by 
functional category. In the case of cancer cells, 
transcription factors or other essential regulatory 
molecules are very important categories to analyze across 
different libraries. 

10 In yet another embodiment, comparative gene transcript 

frequency analysis is used to differentiate between control 
liver cells and liver cells isolated from patients treated 
with experimental drugs like FIAU to distinguish between 
pathology caused by the underlying disease and that caused 

15 by the drug. 

In yet another embodiment, comparative gene transcript 
frequency analysis is used to differentiate between brain 
tissue from patients treated and untreated with lithium. 
In a further embodiment, comparative gene transcript 

20 frequency analysis is used to differentiate between 
cyclosporin and FK506-treated cells and normal cells. 

In a further eiabodiment, comparative gene transcript 
frequency analysis is used to differentiate between virally 
infected (including HIV-infected) human cells and 

25 uninfected hxaman cells. Gene transcript frequency analysis 
is also used to rapidly survey gene transcripts in HIV- 
resistant, HIV-infected, and HIV-sensitive cells. 
Comparison of gene transcript abundance will indicate the 
success of treatment and/or new avenues to study. 

30 In a further embodiment, comparative gene transcript 

frequency analysis is used to differentiate between 
bronchial lavage fluids from healthy and unhealthy patients 
with a variety of ailments. 

In a further embodiment, comparative gene transcript 

35 frequency analysis is used to differentiate between cell, 
plant, microbial and animal mutants and wild-type species. 
In addition, the transcript abundance program is adapted to 
permit the scientist to evaluate the transcription of one 
gene in many different tissues. Such comparisons could 

13 
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identify dele-tion mutants which do not produce a gene 
product and point mutants which produce a less abundant or 
otherwise different message. Such mutations can affect 
basic biochemical and pharmacological processes, such as 
5 mineral nutrition and metabolism, and can be isolated by 
means known to those skilled in the art. Thus, crops with 
improved yields, pest resistance and other factors can be 
developed. 

In a further embodiment, comparative gene transcript 

10 frequency analysis is used for an interspecies comparative 
analysis which would allow for the selection of better 
pharmacologic animal models. In this embodiment, humans 
and other animals (such as a mouse) , or their cultured 
cells are treated with a specific test agent. The relative 

15 sequence abundance of each cDNA population is determined. 
' If the animal test system is a good model, homologous genes 
in the animal cDNA population should change expression 
similarly to those in human cells. If side effects are 
detected with the drug, a detailed transcript abundance 

20 analysis will be performed to survey gene transcript 

changes. Models will then be evaluated by comparing basic 
physiological changes. 

In a further embodiment, comparative gene transcript 
frequency analysis is used in a clinical setting to give a 

25 highly detailed gene transcript profile of a patient's 
cells or tissue (for example, a blood sample) . In 
particular, gene transcript frequency analysis is used to 
give a high resolution gene expression profile of a 
diseased state or condition. 

30 In the preferred embodiment, the method utilizes 

high-throughput cDNA sequencing to identify specific 
transcripts of interest. The generated cDNA and deduced 
amino acid sequences are then extensively compared with 
GENBANK and other sequence data banks as described below. 

35 The method offers several advantages over current protein 
discovery by two-dimensional gel methods which try to 
identify individual proteins involved in a particular 
biological effect. Here, detailed comparisons of profiles 
of activated and inactive cells reveal numerous changes in 
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the expression of individual transcripts* After it is 
determined if the sequence is an "exact" match, similar or 
a non*-match, the sequence is entered into a database. 
Next, the numbers of copies of cDNA corresponding to each 
5 gene are tabulated. Although this can be done slowly and 
arduously, if at all, by human hand from a printout of all 
entries, a computer program is a useful and rapid way to 
tabulate this information. The numbers of cDNA copies 
(optionally divided by the total number of sequences in the 

10 data set) provides a picture of the relative abundance of 
transcripts for each corresponding gene. The list of 
represented genes can then be sorted by abundance in the 
cDNA population. A multitude of additional types of 
comparisons or dimensions are possible and are exemplified 

15 below. 

An alternate method of producing a gene transcript 
image includes the steps of obtaining a mixture of test 
mRNA and providing a representative array of unique probes 
whose sequences are complementary to at least some of the 

20 test mRNAs. Next, a fixed amount of the test mRNA is added 
to the arrayed probes. The test mRNA is incubated with the 
probes for a sufficient time to allow hybrids of the test 
mRNA and probes to form. The mRNA-probe hybrids are 
detected and the quantity determined. The hybrids are 

25 identified by their location in the probe array. The 
quantity of each hybrid is summed to give a population 
number. Each hybrid quantity is divided by the population 
number to provide a set of relative abundance data termed a 
gene transcript image analysis. 

30 6. EXAMPLES 

The examples below are provided to illustrate the 
subject invention. These examples are provided by way of 
illustration and are not included for the purpose of 
limiting the invention. 

35 6.1, TISSUE SOURCES AND CELL LINES 

For analysis with the computer program claimed herein, 
biological sequences can be obtained from virtually any 

15 
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source. Most: popular are tissues obtained from the human 
body. Tissues can be obtained from any organ of the body, 
any age donor, any abnormality or any immortalized cell 
line. Immortal cell lines may be preferred in some 
5 instances because of their purity of cell type; other 
tissue samples invariably include mixed cell types. A 
special technic[ue is available to take a single cell (for 
example, a brain cell) and harness the cellular machinery 
to grow up sufficient cDNA for sequencing by the technii^es 

10 and analysis described herein (cf. U.S. Patent Nos. 
5,021,335 and 5,168,038, which are incorporated by 
reference) . The examples given herein utilized the 
following immortalized cell lines: monocyte-like U-937 
cells, activated macrophage- like THP-1 cells, induced 

15 vascular endothelial cells (HUVEC cells) and mast cell-like 
HMC-1 cells. 

The U-937 cell line is a human histiocytic lymphoma 
cell line with monocyte characteristics, established from 
malignant cells obtained from the pleural effusion of a 

20 patient with diffuse histiocytic lymphoma (Sundstrom, C. 
and Nilsson, K. (1976) Int. j. Cancer 17:565). U-937 is 
one of only a few human cell lines with the morphology, 
cytochemistry, surface receptors and monocyte-like 
characteristics of histiocytic cells. These cells can be 

25 induced to terminal monocytic differentiation and will 
express new cell surface molecules when activated with 
supernatants from human mixed lymphocyte cultures. Upon 
this type of in vitro activation, the cells undergo 
morphological and functional changes, including 

30 augmentation of antibody-dependent cellular cytotoxicity 

(ADCC) against erythroid and tumor target cells (one of the 
principal functions of macrophages) . Activation of U-937 
cells with phorbol 12-myristate 13-acetate (PMA) in vitro 
stimulates the production of several compounds, including 

35 prostaglandins, leukotrienes and platelet-activating factor 
(PAF) , which are potent inflammatory mediators. Thus, U- 
937 is a cell line that is well suited for the 
identification and isolation of gene transcripts associated 
with normal monocytes. 
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The HUVEC cell line is a normal, homogeneous, well 
characterized, early passage endothelial cell cultixre from 
human umbilical vein (Cell Systems Corp., 12815 N£ 124th 
Street, Kirkland, WA 98034). Only gene transcripts from 
5 induced, or treated, HUVEC cells were sequenced. One batch 
of 1 X 10* cells was treated for 5 hooirs with 1 U/ml rIL-lb 
and 100 ng/ml E.coli lipopolysaccharide (LPS) endotoxin 
prior to harvesting. A separate batch of 2 X 10* cells was 
treated at confluence with 4 U/ml TNF and 2 U/ml 

10 inter feron-gamma (IFN-gamma) prior to harvesting. 

THP-1 is a human lexikemic cell line with distinct 
monocytic characteristics. This cell line was derived from 
the blood of a 1-year-old boy with acute monocytic leukemia 
(Tsuchiya, S. et al. (1980) Int. J. Cancer: 171-76). The 

15 following cytological and cytochemical criteria were used 
to determine the monocytic nature of the cell line: 1) the 
presence of alpha-naphthyl butyrate esterase activity which 
could be inhibited by sodium fluoride; 2) the production of 
lysozyme; 3) the phagocytosis of latex particles and 

20 sensitized SRBC (sheep red blood cells) ; and 4) the ability 
of mitomycin C-treated THP-1 cells to activate T- 
lymphocytes following ConA (concanavalin A) treatment. 
Morphologically, the cytoplasm contained small azurophilic 
granules and the nucleus was indented and irregularly 

25 shaped with deep folds. The cell line had Fc and C3b 
receptors, probably functioning in phagocytosis. THP-1 
cells treated with the tumor promoter 12-o-tetradecanoyl- 
phorbol-13 acetate (TPA) stop proliferating and 
differentiate into macrophage- like cells which mimic native 

30 monocyte-derived macrophages in several respects. 

Morphologically, as the cells change shape, the nucleus 
becomes more irregular and additional phagocytic vacuoles 
appear in the cytoplasm. The differentiated THP-1 cells 
also exhibit an increased adherence to tissue culture 

35 plastic. 

HMC-1 cells (a human mast cell line) were established 
from the peripheral blood of a Mayo Clinic patient with 
mast cell leukemia (Leukemia Res. (1988) 12:345-55). The 
cultured cells looked similar to immature cloned murine 

17 
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mast cells, contained histamine, and stained positively for 
chloroacetate esterase, amino caproate esterase, eosinophil 
major basic protein (MBP) and tryptase. The HMC-1 cells 
have, however, lost the ability to synthesize normal IgE 
5 receptors. HHC-1 cells also possess a 10; 16 translocation, 
present in cells initially collected by leiikophoresis from 
the patient and not an artifact of culturing. Thus, HMC-1 
cells are a good model for mast cells. 

6.2. CONSTRUCTION OF CDNA LIBRARIES 

10 For inter-library comparisons, the libraries must be 

prepared in similar manners. Certain parameters appear to 
be particularly important to control. One such parameter 
is the method of isolating mRNA. It is important to use 
the same conditions to remove DNA and heterogeneous nuclear 

15 RNA from comparison libraries. Size fractionation of cDNA 
must be carefully controlled. The same vector preferably 
should be used for preparing libraries to be compared. At 
the very least, the same type of vector (e.g., 
unidirectional vector) should be used to assure a valid 

20 comparison. A unidirectional vector may be preferred in 
order to more easily analyze the output. 

It is preferred to prime only with oligo dT 
unidirectional primer in order to obtain one only clone per 
mRNA transcript when obtaining cDNAs. However, it is 

25 recognized that employing a mixture of oligo dT and random 
primers can also be advantageous because such a mixture 
results in more sequence diversity when gene discovery also 
is a goal. Similar effects can be obtained with DR2 
(Clontech) and HXLOX (US Biochemical) and also vectors from 

30 Invitrogen and Novagen. These vectors have two 

requirements. First, there must be primer sites for 
commercially available primers such as T3 or M13 reverse 
primers. Second, the vector must accept inserts up to 10 
kB. 

35 It also is important that the clones be randomly 

sampled, and that a significant population of clones is 
used. Data have been generated with 5,000 clones; however, 
if very rare genes are to be obtained and/or their relative 

18 
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abundance determined, as many as 100,000 clones from a 
single library may need to be sampled. Size fractionation 
of cDNA also must be carefully controlled. Alternately, 
plaques can be selected, rather than clones. 
5 Besides the Uni-ZAP™ vector system by Stratagene 

disclosed below, it is now believed that other similarly 
unidirectional vectors also can be used. For example, it 
is believed that such vectors include but are not limited 
to DR2 (Clontech) , and HXLOX (U.S. Biochemical). 

10 Preferably, the details of library construction (as 

shown in Figure 1) are collected and stored in a database 
for later retrieval relative to the sequences being 
compared. Fig. 1 shows important information regarding the 
library collaborator or cell or cDNA supplier, 

15 pretreatment , biological source, culture, mRNA preparation 
•and cDNA construction. Similarly detailed information 
about the other steps is beneficial in analyzing sequences 
and libraries in depth. 

RNA must be harvested from cells and tissue samples 

20 and cDNA libraries are subsequently constructed. cDNA 

libraries can be constructed according to techniques known 
in the art. (See, for example, Maniatis, T. et al. (1982) 
Molecular Cloning, Cold Spring Harbor Laboratory, New 
York) . cDNA libraries may also be purchased. The U-937 

25 cDNA library (catalog No. 937207) was obtained from 

Stratagene, Inc., 11099 M. Torrey Pines Rd., La Jolla, CA 
92037. 

The THP-1 cDNA library was custom constructed by 
Stratagene from THP-l cells cultured 48 hours with 100 nm 

30 TPA and 4 hours with 1 /xg/ml LPS. The human mast cell HMC- 
1 cDNA library was also custom constructed by Stratagene 
from cultured HMC-l cells. The HUVEC cDNA library was 
custom constructed by Stratagene from two batches of 
induced HUVEC cells which were separately processed. 

35 Essentially, all the libraries were prepared in the 

same manner. First, poly (A+) RNA (mRNA) was purified. For 
the U-937 and HMC-l RNA, cDNA synthesis was only primed 
with oligo dT. For the THP-1 and HUVEC RNA, cDNA synthesis 
was primed separately with both oligo dT and random 

19 
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hexamers, and the tiwo cDNA libraries were treated 
separately. Synthetic adaptor oligonucleotides were 
ligated onto cDNA ends enabling its insertion into the Uni- 
Zap™ vector system (Stratagene) , allowing high efficiency 
5 unidirectional (sense orientation) lambda library 

construction and the convenience of a plasmid system with 
blue-white color selection to detect clones with cDNA 
insertions. Finally, the two libraries were combined into 
a single library by mixing equal numbers of bacteriophage. 

10 The libraries can be screened with either DNA probes 

or antibody probes and the pBluescript® phagemid 
(Stratagene) can be rapidly excised in vivo . The phagemid 
allows the use of a plasmid system for easy insert 
characterization, sequencing, site-directed mutagenesis, 

15 the creation of unidirectional deletions and expression of 
fusion proteins. The custom-constructed library phage 
particles were infected into E. coli host strain XLl-Blue® 
(Stratagene) , which has a high transformation efficiency, 
increasing the probability of obtaining rare, under- 

20 represented clones in the cDNA library. 

6.3. ISOLATION OF cDNA CLONES 

The phagemid forms of individual cDNA clones were 
obtained by the in vivo excision process, in which the host 
bacterial strain was coinfected with both the lambda 

25 library phage and an fl helper phage. Proteins derived 

from both the library-containing phage and the helper phage 
nicked the lambda DNA, initiated new DNA synthesis from 
defined sequences on the lambda target DNA and created a 
smaller, single stranded circular phagemid DNA molecule 

30 that included all DNA sequences of the pBluescript® plasmid 
and the cDNA insert. The phagemid DNA was secreted from 
the cells and purified, then used to re-infect fresh host 
cells, where the double stranded phagemid DNA was produced. 
Because the phagemid carries the gene for beta-lactamase, 

35 the newly-transformed bacteria are selected on medium 
containing ampicillin. 

Phagemid DNA was purified using the Magic Minipreps™ 
DNA Purification System (Promega catalogue #A7100. Promega 
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Corp., 2800 Woods Hollow Rd. , Madison, WI 53711). This 
small-scale process provides a simple and reliable metJiod 
for lysing the bacterial cells and rapidly isolating 
purified phagemid DNA using a proprietary DNA-binding 
5 resin. The DNA was eluted from the purification resin 
already prepared for DNA sequencing and other analytical 
manipulations • 

Phagemid DNA was also purified using the QIAwell-S 
Plasmid Purification System from QIAGEN® DNA Purification 

10 System (QIAGEN Inc., 9259 Eton Ave., Chattsworth, CA 

91311) • This product line provides a convenient, rapid and 
reliable high-throughput method for lysing the bacterial 
cells and isolating highly purified phagemid DNA using 
QIAGEN anion-exchange resin particles with EMPOREl™ membrane 

15 technology from 3M in a multiwell format. The DNA was 

eluted from the purification resin already prepared for DNA 
secjuencing and other analytical manipulations. 

An alternate method of purifying phagemid has recently 
become available. It utilizes the Miniprep Kit (Catalog 

20 No. 77468, available from Advanced Genetic Technologies 
Corp., 19212 Orbit Drive, Gaithersburg, Maryland). This 
kit is in the 96-well format and provides enough reagents 
for 960 purifications. Each kit is provided with a 
recommended protocol, which has been employed except for 

25 the following changes. First, the 96 wells are each filled 
with only 1 ml of sterile terrific broth with carbenicillin 
at 25 mg/L and glycerol at 0.4%. After the wells are 
inoculated, the bacteria are cultured for 24 hours and 
lysed with 60 fil of lysis buffer. A centrifugation step 

30 (2900 rpm for 5 minutes) is performed before the contents 
of the block are added to the primary filter plate. The 
optional step of adding isopropanol to TRIS buffer is not 
routinely performed. After the last step in the protocol, 
samples are transferred to a Beckman 96-well block for 

35 storage. 

Another new DNA purification system is the WIZARD™ 
product line which is available from Promega (catalog No. 
A7071) and may be adaptable to the 96-well format. 



wo 95/20681 



PCT/US95/D1160 



6.4. SEQUENCING OF cDNA CLONES 

The cDNA inserts from random isolates of the U-937 and 
THP-1 libraries were sequenced in part. Methods for DNA 
sequencing are veil known in the art. Conventional 
5 enzymatic methods employ DNA polymerase Klenov fragment, 
Sequenase™ or Taq polymerase to extend DNA chains from an 
oligonucleotide primer annealed to the DNA template of 
interest. Methods have been developed for the use of both 
single- and double-stranded templates. The chain 

10 termination reaction products are usually electrophoresed 
on urea-acrylamide gels and are detected either by 
autoradiography (for radionuclide-labeled precursors) or by 
fluorescence (for fluorescent-labeled precursors) . Recent 
improvements in mechanized reaction preparation, sequencing 

15 and analysis using the fluorescent detection method have 
permitted expansion in the number of sequences that can be 
determined per day (such as the Applied Biosystems 373 and 
377 DNA sequencer. Catalyst 800) . Currently with the 
system as described, read lengths range from 250 to 400 

20 bases and are clone dependent. Read length also varies 
with the length of time the gel is run. In general, the 
shorter runs tend to truncate the sequence. A minimum of 
only about 25 to 50 bases is necessary to establish the 
identification and degree of homology of the sequence. 

25 Gene transcript imaging can be used with any sequence- 
specific method, including, but not limited to 
hybridization, mass spectroscopy, capillary electrophoresis 
and 505 gel electrophoresis. 

6.5. HOMOLOGY SEARCHING OF cDNA CLONE AND 
30 DEDUCED PROTEIN (and Subsequent Steps > 

Using the nucleotide sequences derived from the cDNA 

clones as query sequences (sequences of a Sequence 

Listing) , databases containing previously identified 

secjuences are searched for areas of homology (similarity) • 

35 Examples of such databases include Genbank and EMBL. We 

next describe examples of two homology search algorithms 

that can be used, and then describe the subsequent 

computer-implemented steps to be performed in accordance 

with preferred embodiments of the invention. 
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In the following description of the computer- 
implemented steps of the invention, the word "library" 
denotes a set (or population) of biological specimen 
nucleic acid sequences. A "library" can consist of cDNA 
5 sequences, KNA sequences, or the like, which characterize a 
biological specimen. The biological specimen can consist 
of cells of a single human cell type (or can be any of the 
other above-mentioned types of specimens) . We contemplate 
that the sequences in a library have been determined so as 
10 to accurately represent or characterize a biological 

specimen (for example, they can consist of representative 
cDNA sequences from clones of RNA taken from a single human 
cell) . 

In the following description of the computer- 
15 implemented steps of the invention, the expression 

"database" denotes a set of stored data which represent a 
collection of sequences, which in turn represent a 
collection of biological reference materials. For example, 
a database can consist of data representing many stored 
20 cDNA sequences which are in turn representative of human 
cells infected with various viruses, cells of humans of 
various ages, cells from different mammalian species, and 
so on. 

In preferred embodiments, the invention employs a 
25 computer prograiamed with software (to be described) for 
performing the following steps: 

(a) processing data indicative of a library of cDNA 
sequences (generated as a result of high -throughput cDNA 
sequencing or other method) to determine whether each 

30 sec[uence in the library matches a DNA sequence of a 

reference database of DNA sequences (and if so, identifying 
the reference database entry which matches the sequence and 
indicating the degree of match between the reference 
sequence and the library sequence) and assigning an 

35 identified sequence value based on the sequence annotation 
and degree of match to each of the sequences in the 
library ; 

(b) for some or all entries of the database, 
tabulating the number of matching identified sequence 

23 
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values in the library (Although this can be done by human 
hand from a printout of all entries, we prefer to perform 
this step using computer software to be described below.)/ 
thereby generating a set of final data values or "abundance 
5 numbers"; and 

(c) if the libraries are different sizes, dividing 
each abundance number by the total number of sequences in 
the library, to obtain a relative abundance number for each 
identified sequence value (i.e., a relative abundance of 

10 each gene transcript) . 

The list of identified sequence values (or genes 
corresponding thereto) can then be sorted by abundance in 
the cDNA population. A multitude of additional types of 
comparisons or dimensions are possible. 

15 For example (to be described below in greater detail) , 

steps (a) and (b) can be repeated for two different 
libraries (sometimes referred to as a "target" library and 
a "subtractant" library) . Then, for each identified 
sequence value (or gene transcript) , a "ratio" value is 

20 obtained by dividing the abundance number (for that 

identified sequence value) for the target library, by the 
abundance number (for that identified sequence value) for 
the subtractant library. 

In fact, subtraction may be carried out on multiple 

25 libraries. It is possible to add the transcripts from 

several libraries (for example, three) and then to divide 
them by another set of transcripts from multiple libraries 
(again, for example, three) . Notation for this operation 
may be abbreviated as (A+B+C) / (D+E+F) , where the capital 

30 letters each indicate an entire library. Optionally the 
abundance numbers of transcripts in the summed libraries 
may be divided by the total sample size before subtraction. 

Unlike standard hybridization technology which permits 
a single subtraction of two libraries, once one has 

35 processed a set or library transcript sequences and stored 
them in the computer, any number of subtractions can be 
performed on the library. For example, by this method, 
ratio values can be obtained by dividing relative abundance 
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values in a first library by corresponding values in a 
second library and vice versa. 

In variations on step (a) , the library consists of 
nucleotide sequences derived from cDNA clones. Examples of 
5 databases which can be searched for areas of homology 

(similarity) in step (a) include the commercially available 
databases known as Genbank (NIH) EMBL (European Molecular 
Biology Labs, Germany), and GENESEQ (Intelligenetics^ 
Mountain View, California) . 

10 One homology search algorithm which can be used to 

implement step (a) is the algorithm described in the paper 
by D.J. Lipman and W.R. Pearson, entitled "Rapid and 
Sensitive Protein Similarity Searches," Science . 227:1435 
(1985). In this algorithm, the homologous regions are 

15 searched in a two--step manner. In the first step, the 

highest homologous regions are determined by calculating a 
matching score using a homology score table. The parameter 
"Ktup" is used in this step to establish the minimum window 
size to be shifted for comparing two sequences. Ktup also 

20 sets the niimber of bases that must match to extract the 
highest homologous region among the sequences. In this 
step, no insertions or deletions are applied and the 
homology is displayed as an initial (INIT) value. 

In the second step, the homologous regions are aligned 

25 to obtain the highest matching score by inserting a gap in 
order to add a probable deleted portion. The matching 
score obtained in the first step is recalculated using the 
homology score Table and the insertion score Table to an 
optimized (OPT) value in the final output. 

30 DNA homologies between two sequences can be examined 

graphically using the Harr method of constructing dot 
matrix homology plots (Needleman, S.B. and Wunsch, CO., J, 
Mom. Biol 48:443 (1970)). This method produces a 
two-dimensional plot which can be useful in determining 

35 regions of homology versus regions of repetition. 

However, in a class of preferred embodiments, step (a) 
is implemented by processing the library data in the 
commercially available computer program known as the 
INHERIT 670 Sequence Analysis System, available from 
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Applied Biosystems Inc. (Foster City, California) , 
including the software known as the Factura software (also 
available from Applied Biosystems Inc.)* The Factura 
program preprocesses each library sequence to "edit out" 
5 portions thereof which are not likely to be of interest, 
such as the vector used to prepare the library. Additional 
sequences which can be edited out or masked (ignored by the 
search tools) include but are not limited to the polyA tail 
and repetitive GAG and CCC sequences. A low-end search' 
10 program can be written to mask out such "low-information" 
sequences, or programs such as BLAST can ignore the low- 
information sequences. 

In the algorithm implemented by the INHERIT 670 
Sequence Analysis System, the Pattern Specification 
15 Language (developed by TRW Inc.) is used to determine 
regions of homology. "There are three parameters that 
determine how INHERIT analysis runs sequence comparisons: 
window size, window offset and error tolerance. Window 
size specifies the length of the segments into which the 
20 query sequence is subdivided. Window offset specifies 

where to start the next segment [to be compared], counting 
from the beginning of the previous segment. Error 
tolerance specifies the total number of insertions, 
deletions and/or substitutions that are tolerated over the 
25 specified word length. Error tolerance may be set to any 
integer between 0 and 6. The default settings are window 
tolerance=20, window offset=10 and error tolerance=3 . " 
INHERIT Analysis Users Manual , pp. 2-15. Version 1,0, 
Applied Biosystems, Inc., October 1991. 
30 Using a combination of these three parameters, a 

database (such as a DNA database) can be searched for 
sequences containing regions of homology and the 
appropriate sequences are scored with an initial value. 
Subsequently, these homologous regions are examined using 
35 dot matrix homology plots to determine regions of homology 
versus regions of repetition. Smith-Waterman alignments 
can be used to display the results of the homology search. 
The INHERIT software can be executed by a Sun computer 
system programmed with the UNIX operating system. 
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Search alternatives to INHERIT include the BLAST 
program, GCG (available from the Genetics Computer Group, 
WI) and the Dasher program (Temple Smith, Boston 
University, Boston, MA) • Nucleotide sequences can be 
5 searched against Genbank, EMBL or custom databases such as 
GENESEQ (available from Intelligenetics, Mountain View, CA) 
or other databases for genes. In addition, we have 
searched some sequences against our own in^house database. 
In preferred embodiments, the transcript sequences are 

10 analyzed by the INHERIT software for best conformance with 
a reference gene transcript to assign a sequence identifier 
and assigned the degree of homology, which together are the 
identified sequence value and are input into, and further 
processed by, a Macintosh personal computer (available from 

15 Apple) programmed with an "abundance sort and subtraction 
analysis** computer program (to be described below) . 

Prior to the abundance sort and subtraction analysis 
program (also denoted as the "abundance sort" program) , 
identified sequences from the cDNA clones are assigned 

20 value (according to the parameters given above) by degree 
of match according to the following categories: "exact" 
matches (regions with a high degree of identity) , 
homologous human matches (regions of high similarity, but 
hot "exact" matches) , homologous non-human matches (regions 

25 of high similarity present in species other than human) , or 
non matches (no significant regions of homology to 
previously identified nucleotide sequences stored in the 
form of the database) . Alternately, the degree of match 
can be a numeric value as described below. 

30 With reference again to the step of identifying 

matches between reference sequences and database entries, 
protein and peptide sequences can be deduced from the 
nucleic acid secpiences. Using the deduced polypeptide 
sequence, the match identification can be performed in a 

35 manner analogous to that done with cDNA sequences. A 

protein sequence is used as a query sequence and compared 
to the previously identified sequences contained in a 
database such as the Swiss/Prot, PIR and the NBRF Protein 
database to find homologous proteins. These proteins are 
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initially scored for homology using a homology score Table 
(Orcutt, B.C. and Dayoff , M*o. Scoring Matrices, PIR 
Report MAT - 0285 (February 1985) ) resulting in an INIT 
score. The homologous regions are aligned to obtain the 
5 highest matching scores by inserting a gap which adds a 
probable deleted portion. The matching score is 
recalculated using the homology score Table and the 
insertion score Table resulting in an optimized (OPT) 
score. Even in the absence of knowledge of the proper 
10 reading frame of an isolated sequence, the above<-described 
protein homology search may be performed by searching all 3 
reading frames. 

Peptide and protein sequence homologies can also be 
ascertained using the INHERIT 670 Sequence Analysis System 
15 in an analogous way to that used in DNA sequence 

homologies. Pattern Specification Language and parameter 
windows are used to search protein databases for sequences 
containing regions of homology which are scored with an 
initial value. Subsequent display in a dot-matrix homology 
20 plot shows regions of homology versus regions of 

repetition. Additional search tools that are available to 
use on pattern search databases include PLsearch Blocks 
(available from Henikoff & Henikoff , University of 
Washington, Seattle), Dasher and GCG. Pattern search 
25 databases include, but are not limited to, Protein Blocks 
(available from Henikoff & Henikoff, University of 
Washington, Seattle) , Brookhaven Protein (available from 
the Brookhaven National Laboratory, Brookhaven, MA) , 
PROSITE (available from Amos Bairoch, University of Geneva, 
30 Switzerland) , ProDom (available from Temple Smith, Boston 
University) , and PROTEIN MOTIF FINGERPRINT (available from 
University of Leeds, United Kingdom). 

The ABI Assembler application software, part of the 
INHERIT DNA analysis system (available from Applied 
35 Biosystems, Inc., Foster City, CA) , can be employed to 

create and manage sequence assembly projects by assembling 
data from selected sequence fragments into a larger 
sequence. The Assembler software combines two advanced 
computer technologies which maximize the ability to 

28 
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assemble sec[uenced DNA fragments into Assemblages, a 
special grouping of data where the relationships between 
sequences are shown by graphic overlap, alignment and 
statistical views. The process is based on the 
5 Heyers-Kececioglu model of fragment assembly (INHERII^ 
Assembler User's Manual, Applied Biosystems, Inc., Foster 
City, CA) , and uses graph theory as the foundation of a 
very rigorous multiple sequence alignment engine for 
assembling DNA sequence fragments. Other assembly programs 

10 that can be used include MEGALIGN (available from DNASTAR 
Inc., Madison, WI), Dasher and STADEN (available from Roger 
Staden, Cambridge, England) • 

Next, with reference to Fig. 2, we describe in more 
detail the "abundance sort" program which implements above- 

15 mentioned "step (b) " to tabulate the number of sequences of 
' the library which match each database entry (the "abundance 
number" for each database entry) . 

Fig. 2 is a flow chart of a preferred embodiment of 
the abundance sort program. A source code listing of this 

20 embodiment of the abundance sort program is set forth in 

Table 5. In the Table 5 implementation, the abundance sort 
program is written using the FoxBASE programming language 
commercially available from Microsoft Corporation. 
Although FoxBASE was the program chosen for the first 

25 iteration of this technology, it should not be considered 
limiting. Many other programming languages, Sybase being a 
particularly desirable alternative, can also be used, as 
will be obvious to one with ordinary skill in the art. The 
subroutine names specified in Fig. 2 correspond to 

30 subroutines listed in Table 5. 

With reference again to Fig. 2, the "Identified 
Sequences" are transcript sequences representing each 
sequence of the library and a corresponding identification 
of the database entry (if any) which it matches. In other 

35 words, the "Identified Sequences" are transcript sequences 
representing the output of above-discussed "step (a)." 

Fig. 3 is a block diagram of a system for implementing 
the invention. The Fig. 3 system includes library 
generation unit 2 which generates a library and asserts an 

29 
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output stream of transcript sequences indicative of the 
biological sequences comprising the library. Programmed 
processor 4 receives the data stream output from unit 2 and 
processes this data in accordance with above-discussed 
5 "step (a)" to generate the Identified Sequences. Processor 
4 can be a processor programmed with the commercially 
available computer program known as the INHERIT 670 
Sequence Analysis System and the commercially available 
computer program known as the Factura program (both 

10 available from Applied Biosystems Inc.) and with the UNIX 
operating system. 

Still with reference to Fig. 3, the Identified 
Sequences are loaded into processor 6 which is programmed 
with the abundance sort program. Processor 6 generates the 

15 Final Transcript sequences indicated in both Figs. 2 and 3. 
Fig. 4 shows a more detailed block diagram of a planned 
relational computer system, including various searching 
techniques which can be implemented, along with an 
assortment of databases to query against. 

20 With reference to Fig. 2, the abundance sort program 

first performs an operation known as "Tempnum" on the 
Identified Sequences, to discard all of the Identified 
Sequences except those which match database entries of 
selected types. For example, the Tempnum process can 

25 select Identified Sequences which represent matches of the 
following types with database entries (see above for 
definition) : "exact" matches, human "homologous" matches, 
"other species" matches representing genes present in 
species other than human) , "no" matches (no significant 

30 regions of homology with database entries representing 
previously identified nucleotide sequences) , "I" matches 
(Incyte for not previously known DNA sequences) , or "X" 
matches (matches ESTs in reference database) . This 
eliminates the U, S, M, V, A, R and D sequence (see Table 1 

35 for definitions) . 

The identified sequence values selected during the 
"Tempnum" process then undergo a further selection (weeding 
out) operation known as "Tempred." This operation can, for 
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example, discard all identified sequence values 
representing matches with selected database entries. 

The identified sequence values selected during the 
"Tempred" process are then classified according to library, 
5 during the '^Tempdesig" operation. It is contemplated that 
the "Identified Sequences" can represent sequences from a 
single library, or from two or more libraries. 

Consider first the case that the identified sequence 
values represent sequences from a single library. In this 

10 case, all the identified sequence values determined during 
"Tempred" undergo sorting in the "Templib" operation, 
further sorting in the "Libsort" operation, and finally 
additional sorting in the "Temptarsort" operation. For 
example, these three sorting operations can sort the 

15 identified sequences in order of decreasing "abundance 
number" (to generate a list of decreasing abundance 
numbers, each abundance number corresponding to a unique 
identified sequence entry, or several lists of decreasing 
abundance numbers, with the abundance numbers in each list 

20 corresponding to database entries of a selected type) with 
redundancies eliminated from each sorted list. In this 
case, the operation identified as "Cruncher" can be 
bypassed, so that the "Final Data" values are the organized 
transcript sequences produced during the "Temptarsort" 

25 operation. 

We next consider the case that the transcript 
sequences produced during the "Tempred" operation represent 
sequences from two libraries (which we will denote the 
"target" library and the "subtractant" library) . For 

30 example, the target library may consist of cDNA sequences 
from clones of a diseased cell, while the subtractant 
library may consist of cDNA sequences from clones of the 
diseased cell after treatment by exposure to a drug. For 
another example, the target library may consist of cDNA 

35 sequences from clones of a cell type from a young human, 

while the subtractant library may consist of cDNA sequences 
from clones of the same cell type from the same human at 
different ages. 



31 



WO95/20d81 



PCTAJS9S;01160 



in this case, the "Tempdesig" operation routes all 
transcript sequences representing the target library for 
processing in accordance with "Tempi ib" (and then "Libsort" 
and "Temptarsort") , and routes all transcript sequences 
5 representing the subtractant library for processing in 
accordance with "Tempsub" (and then "Subsort" and 
"Tempsubsort") . For example, the consecutive "Templib," 
"Libsort," and "Temptarsort" sorting operations sort 
identified sequences from the target library in order of 

10 decreasing abundance number (to generate a list of 
decreasing abundance numbers, each abundance number 
corresponding to a database entry, or several lists of 
decreasing abundance numbers, with the abundance numbers in 
each list corresponding to database entries of a selected 

15 type) with redundancies eliminated from each sorted list. 
"The consecutive "Tempsub," "Subsort," and "Tempsubsort" 
sorting operations sort identified sequences from the 
subtractant library in order of decreasing abundance number 
(to generate a list of decreasing abundance numbers, each 

20 abundance number corresponding to a database entry, or 
several lists of decreasing abundance numbers, with the 
abundance numbers in each list corresponding to database 
entries of a selected type) with redundancies eliminated 
from each sorted list. 

25 The transcript sequences output from the "Temptarsort" 

operation typically represent sorted lists from which a 
histogram could be generated in which position along one 
(e.g., horizontal) axis indicates abundance number (of 
target library sequences) , and position along another 

30 (e.g., vertical) axis indicates identified sequence value 
(e.g., human or non-human gene type). Similarly, the 
transcript sequences output from the "Tempsubsort" 
operation typically represent sorted lists from which a 
histogram could be generated in which position along one 

35 (e.g., horizontal) axis indicates abundance number (of 

subtractant library sequences) , and position along another 
(e.g., vertical) axis indicates identified sequence value 
(e.g., human or non-human gene type). 
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The transcript sequences (sorted lists) output from 
the Tempsubsort and Temptarsort sorting operations are 
combined during the operation identified as "Cruncher." 
The "Cruncher" process identifies pairs of corresponding 
5 target and subtractant abundance numbers (both representing 
the same identified sequence value) , and divides one by the 
other to generate a "ratio" value for each pair of 
corresponding abundance numbers, and then sorts the ratio 
values in order of decreasing ratio value. The data output 

10 from the "Cruncher" operation (the Final Transcript 

sequence in Fig. 2) is typically a sorted list from which a 
histogram could be generated in which position along one 
axis indicates the size of a ratio of abundance numbers 
(for corresponding identified sequence values from target 

15 and subtractant libraries) and position along another axis 
indicates identified sequence value (e.g., gene type). 

Preferably, prior to obtaining a ratio between the two 
library abundance values, the Cruncher operation also 
divides each ratio value by the total number of sequences 

20 in one or both of the target and subtractant libraries. 

The resulting lists of "relative" ratio values generated by 
the Cruncher operation are useful for many medical, 
scientific, and industrial applications. Also preferably, 
the output of the Cruncher operation is a set of lists, 

25 each list representing a sequence of decreasing ratio 
values for a different selected subset (e.g. protein 
family) of database entries. 

In one example, the abundance sort program of the 
invention tabulates for a library the numbers of mRNA 

30 transcripts corresponding to each gene identified in a 

database. These numbers are divided by the total nxamber of 
clones sampled. The results of the division reflect the 
relative abundance of the mRNA transcripts in the cell type 
or tissue from which they were obtained. Obtaining this 

35 final data set is referred to herein as "gene transcript 
image analysis." The resulting subtracted data show 
exactly what proteins and genes are upregulated and 
downregulated in highly detailed complexity. 
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6.6. HUVEC cDNA LIBRARY 

Table 2 is an abundance table listing the various gene 
transcripts in an induced HUVEC library. The transcripts 
are listed in order of decreasing abundance. This 

* 

5 computerized sorting simplifies analysis of the tissue and 
speeds identification of significant new proteins which are 
specific to this cell type. This type of endothelial cell 
lines tissues of the cardiovascular system, and the more 
that is known about its composition, particularly in 
10 response to activation, the more choices of protein targets 
become available to affect in treating disorders of this 
tissue, such as the highly prevalent atherosclerosis. 

6-7. MONOCYTE-CELL AND MAST-CELL cDNA LIBRARIES 

Tables 3 and 4 show truncated comparisons of two 

15 libraries. In Tables 3 and 4 the "normal monocytes" are 
the HMC*l cells, and the "activated macrophages" are the 
THP-1 cells pretreated with PMA and activated with LPS. 
Table 3 lists in descending order of abundance the most 
abundant gene transcripts for both cell types. With only 

20 15 gene transcripts from each cell type, this table permits 
quick, qualitative comparison of the most common 
transcripts. This abundance sort, with its convenient 
side-by-side display, provides an immediately useful 
research tool. In this example, this research tool 

25 discloses that 1) only one of the top 15 activated 
macrophage transcripts is found in the top 15 normal 
monocyte gene transcripts (poly A binding protein); and 2) 
a new gene transcript (previously unreported in other 
databases) is relatively highly represented in activated 

30 macrophages but is not similarly prominent in normal 

macrophages. Such a research tool provides researchers 
with a short-cut to new proteins, such as receptors, cell- 
surface and intracellular signalling molecules, which can 
serve as drug targets in commercial drug screening 

35 programs. Such a tool could save considerable time over 
that consumed by a hit and miss discovery program aimed at 
identifying important proteins in and around cells, because 
those proteins carrying out everyday cellular functions and 
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represented as steady state mRNA are quickly eliminated 
from further characterization. 

This illustrates how the gene transcript profiles 
change with altered cellular function. Those skilled in 
5 the art know that the biochemical composition of cells also 
changes with other functional changes such as cancer, 
including cancer's various stages, and exposure to 
toxicity. A gene transcript subtraction profile such as in 
Table 3 is useful as a first screening tool for such gene 
10 expression and protein studies. 

6.8. SUBTRACTION ANALYSIS OF NORMAL HONOCyTE-CELL AND 
ACTIVATED MONOCYTE CELL cDNA LIBRARIES 

Once the cDNA data are in the computer, the computer 
program as disclosed in Table 5 was used to obtain ratios 

15 of all the gene transcripts in the two libraries discussed 
in Example 6.7, and the gene transcripts were sorted by the 
descending values of their ratios. If a gene transcript is 
not represented in one library, that gene transcript's 
abundance is unknown but appears to be less than 1. As an 

20 approximation — and to obtain a ratio, which would not be 
possible if the unrepresented gene were given an abundance 
of zero — genes which are represented in only one of the 
two libraries are assigned an abundance of 1/2. Using 1/2 
for unrepresented clones increases the relative importance 

25 of "turned-on" and "turned-off" genes, whose products would 
be dmg candidates. The resulting print-out is called a 
subtraction table and is an extremely valuable screening 
method, as is shown by the following data. 

Table 4 is a subtraction table, in which the normal 

30 monocyte library was electronically "subtracted" from the 
activated macrophage library. This table highlights most 
effectively the changes in abundance of the gene 
transcripts by activation of macrophages. Even among the 
first 20 gene transcripts listed, there are several unknown 

35 gene transcripts. Thus, electronic subtraction is a useful 
tool with which to assist researchers in identifying much 
more quickly the basic biochemical changes between two cell 
types. Such a tool can save universities and 
pharmaceutical companies which spend billions of dollars on 
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research valuable time and laboratory resources at the 
early discovery stage and can speed up the drug development 
cycle, which in turn permits researchers to set up drug 
screening programs much earlier. Thus, this research tool 
5 provides a way to get new drugs to the public faster and 
more economically. 

Also, such a subtraction table can be obtained for 
patient diagnosis. An individual patient sample (such as 
monocytes obtained from a biopsy or blood sample) can be 
10 compared with data provided herein to diagnose conditions 
associated with macrophage activation. 

Table 4 uncovered many new gene transcripts (labeled 
Incyte clones) • Note that many genes are turned on in the 
activated macrophage (i.e., the monocyte had a 0 in the 
15 bgfreq column) . This screening method is superior to other 
screening techniques, such as the western blot, which are 
incapable of uncovering such a multitude of discrete new 
gene transcripts. 

The subtraction-screening technique has also uncovered 
20 a high number of cancer gene transcripts (oncogenes rho, 
ETS2, rab-2 ras, YPTl-related, and acute myeloid leukemia 
mHNA) in the activated macrophage. These transcripts may 
be attributed to the use of immortalized cell lines and are 
inherently interesting for that reason. This screening 
25 technique offers a detailed picture of upregulated 

transcripts including oncogenes, which helps explain why 
anti-cancer drugs interfere with the patient's immunity 
mediated by activated macrophages. Armed with knowledge 
gained from this screening method, those skilled in the art 
30 can set up more targeted, more effective drug screening 
programs to identify drugs which are differentially 
effective against 1) both relevant cancers and activated 
macrophage conditions with the same gene transcript 
profile; 2) cancer alone; and 3) activated macrophage 
35 conditions. 

Smooth muscle senescent protein (22 kd) was 
upregulated in the activated macrophage, which indicates 
that it is a candidate to block in controlling 
inflammation. 
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6.9. SUBTRACTION OF KORHAL LIVER CELLS AND 

HEPATITIS INFECTED LIVER CELL CDNA LIBRARIES 

In this example, rats are exposed to hepatitis virus 
and maintained in the colony until they show definite signs 
5 of hepatitis. Of the rats diagnosed with hepatitis, one 
half of the rats are treated with a new anti-hepatitis 
agent (AHA) . Liver samples are obtained from all rats 
before exposure to the hepatitis virus and at the end of 
AHA treatment or no treatment. In addition, liver samples 
10 can be obtained from rats with hepatitis just prior to AHA 
treatment. 

The liver tissue is treated as described in Examples 
6,2 and 6.3 to obtain mRNA and subsequently to sequence 
cDNA. The cDNA from each sample are processed and analyzed 

15 for abundance according to the computer program in Table 5. 
The resulting gene transcript images of the cDNA provide 
detailed pictures of the baseline (control) for each animal 
and of the infected and/or treated state of the animals. 
cDNA data for a group of samples can be combined into a 

20 group summary gene transcript profile for all control 
samples, all samples from infected rats and all samples 
from AHA*treated rats. 

Subtractions are performed between appropriate 
individual libraries and the grouped libraries. For 

25 individual animals, control and post-study samples can be 
subtracted. Also, if samples are obtained before and after 
AHA treatment, that data from individual animals and 
treatment groups can be subtracted. In addition, the data 
for all control samples can be pooled and averaged. The 

30 control average can be subtracted from averages of both 
post-study AHA and post-study non-AHA cDNA samples. If 
pre- and post-treatment samples are available, pre- and 
post-treatment samples can be compared individually (or 
electronically averaged) and subtracted. 

35 These subtraction tables are used in two general ways. 

First, the differences are analyzed for gene transcripts 
which are associated with continuing hepatic deterioration 
or healing. The subtraction tables are tools to isolate 
the effects of the drug treatment from the underlying basic 

40 pathology of hepatitis. Because hepatitis affects many 
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parameters, additional liver toxicity has been difficult to 
detect with only blood tests for the usual enzymes. The 
gene transcript profile and subtraction provides a much 
more complex biochemical picture which researchers have 
5 needed to analyze such difficult problems. 

* 

Second, the subtraction tables provide a tool for 
identifying clinical markers, individual proteins or other 

« 

biochemical determinants which are used to predict and/or 
evaluate a clinical endpoint, such as disease, improvement 

10 due to the drug, and even additional pathology due to the 
drug. The subtraction tables specifically highlight genes 
which are turned on or off. Thus, the subtraction tables 
provide a first screen for a set of gene transcript 
candidates for use as clinical markers. Subsequently, 

15 electronic subtractions of additional cell and tissue 

libraries reveal which of the potential markers are in fact 
found in different cell and tissue libraries. Candidate 
gene transcripts found in additional libraries are removed 
from the set of potential clinical markers. Then, tests of 

20 blood or other relevant samples which are known to lack and 
have the relevant condition are compared to validate the 
selection of the clinical marker. In this method, the 
particular physiologic function of the protein transcript 
need not be determined to qualify the gene transcript as a 

25 clinical marker. 



6.10. ELECTRONIC NORTHERN BLOT 

One limitation of electronic subtraction is that it is 
difficult to compare more than a pair of images at once. 
Once particular individual gene products are identified as 

30 relevant to further study (via electronic subtraction or 
other methods) , it is useful to study the expression of 
single genes in a multitude of different tissues. In the 
lab, the technique of "Northern" blot hybridization is used 
for this purpose. In this technique, a single cDNA, or a 

35 probe corresponding thereto, is labeled and then hybridized 
against a blot containing RNA samples prepared from a 
multitude of tissues or cell types. Upon autoradiography, 
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the pattern of expression of that particular gene, one at a 
time, can be quantitated in all the included samples. 

In contrast, a further embodiment of this invention is. 
the computerized form of this process, termed here 
5 "electronic northern blot." In this variation, a single 
gene is queried for expression against a multitude of 
prepared and sequenced libraries present within the 
database. In this way, the pattern of expression of any 
single candidate gene can be examined instantaneously and 

10 effortlessly. More candidate genes can thus be scanned, 
leading to more frequent and fruitfully relevant 
discoveries. The computer program included as Table 5 
includes a program for performing this function, and Table 
6 is a partial listing of entries of the database used in 

15 the electronic northern blot analysis. 

6.11. PHASE I CLINICAL TRIALS 

Based on the establishment of safety and effectiveness 
in the above animal tests. Phase I clinical tests are 
undertaken. Normal patients are subjected to the usual 

20 preliminary clinical laboratory tests. In addition, 
appropriate specimens are taken and subjected to gene 
transcript analysis. Additional patient specimens are 
taken at predetermined intervals during the test. The 
specimens are subjected to gene transcript analysis as 

25 described above. In addition, the gene transcript changes 
noted in the earlier rat toxicity study are carefully 
evaluated as clinical markers in the followed patients. 
Changes in the gene transcript analyses are evaluated as 
indicators of toxicity by correlation with clinical signs 

30 and symptoms and other laboratory results. In addition, 
subtraction is performed on individual patient specimens 
and on averaged patient specimens. The subtraction 
analysis highlights any toxicological changes in the 
treated patients. This is a highly refined determinant of 

35 toxicity. The subtraction method also annotates clinical 
markers. Further subgroups can be analyzed by subtraction 
analysis, including, for example, 1) segregation by 
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occurrence and type of adverse effect; and 2) segregation 
by dosage. 

6.12. GENE TRMISCRIPT IMAGING ANALYSIS IN CLINICAL STUDIES 

A gene transcript imaging analysis (or multiple gene 
5 transcript imaging analyses) is a useful tool in other 
clinical studies. For example, the differences in gene 
transcript imaging analyses before and after treatment can 
be assessed for patients on placebo and drug treatment. 
This method also effectively screens for clinical markers 
10 to follow in clinical use of the drug. 

6.13. COMPARATIVE GENE TRANSCRIPT ANALYSIS BETWEEN SPECIES 

The subtraction method can be used to screen cDNA 
libraries from diverse sources. For example, the same cell 
types from different species can be compared by gene 

15 transcript analysis to screen for specific differences, 
such as in detoxification enzyme systems. Such testing 
aids in the selection and validation of an animal model for 
the commercial purpose of drug screening or toxicological 
testing of drugs intended for human or animal use. When 

20 the comparison between animals of different species is 

shown in columns for each species, we refer to this as an 
interspecies comparison, or zoo blot. 

Embodiments of this invention may employ databases 
such as those written using the FoxBASE programming 

25 language commercially available from Microsoft Corporation. 
Other embodiments of the invention employ other databases, 
such as a random peptide database, a polymer database, a 
synthetic oligomer database, or a oligonucleotide database 
of the type described in U.S. Patent 5,270,170, issued 

30 December 14, 1993 to Cull, et al., PCT International 

Application Publication No. WO 9322684, published November 
11, 1993, PCT International Application Publication No. WO 
9306121, published April 1, 1993, or PCT International 
Application Publication No. WO 9119818, published December 

35 26, 1991. These four references (whose text is 

incorporated herein by reference) include teaching which 
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may be applied in implementing such other embodiments of 
the present invention. 

All references referred to in the preceding text are 
hereby expressly incorporated by reference herein. 
5 Various modifications and variations of the described 

method and system of the invention will be apparent to 
those skilled in the art without departing from the scope 
and spirit of the invention. Although the invention has 
been described in connection with specific preferred 
10 embodiments, it should be understood that the invention as 
claimed should not be unduly limited to such specific 
embodiments . 
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Clone numbers 15000 through 20000 

Libraries: HUVEC 

Arranged by ABUNDANCE 

Total clones analyzed: 5000 

319 genes, for a total of 1713 Clones 





number 


N 


c 


entry 


1 


15365 


67 




HSRPL41 


2 


15004 


65 




NCy015004 


3 


15638 


63 




NCY015638 


4 


15390 


50 




NCy015390 


5 


15193 


47 




HSFIBl 


6 


15220 


47 




RRRPL9 


7 


15280 


47 




NCy015280 


8 


15583 


33 




M62060 


9 


15662 


31 




HSACTCGR 


10 


15026 


29 




NCy015026 


11 


15279 


24 




HSEFIAR 


12 


15027 


23 




NCy015027 


13 


15033 


20 




NCy015033 


14 


15198 


20 




NCy015198 


15 


15809 


20 




HSCOLLl 


16 


15221 


19 




NCy015221 


17 


15263 


19 




NCy015263 


18 


15290 


19 




NCy015290 


19 


15350 


18 




NCy015350 


20 


15030 


17 




NCy015030 


21 


15234 


17 




NCy015234 


22 


15459 


16 




NCY015459 


23 


15353 


15 




NCy015353 


24 


15378 


15 




S76965 


25 


15255 


14 




HUMTHyB4 


26 


15401 


14 




HSLIPCR 


27 


15425 


14 




HSPOLYAB 


28 


18212 


14 




HUMTHYHA 


29 


18216 


14 




HSHRPl 


30 


15189 


13 




HS18D 


31 


15031 


12 




HUMFKBP 


32 


15306 


12 




HSH2AZ 


33 


15621 


12 




HUMLEC 


34 


15789 


11 




NCy015789 


35 


16578 


11 




HSRPSll 


36 


16632 


11 




M61984 


37 


18314 


11 




NCY018314 


38 


15367 


10 




NCY015367 


39 


15415 


10 




HSIFNINl 


40 


15633 


10 




HSLDHAR 


41 


15813 


10 




CHKNMHCB 


42 


18210 


10 




NCy018210 


43 


18233 


10 




HSRPII140 


44 


18996 


10 




NCY018996 


45 


15088 


9 




HUHFERL 


46 


15714 


9 




NCy015714 


47 


15720 


9 




NCy015720 


48 


15863 


9 




NCy015863 


49 


16121 


9 




HSET 


50 


18252 


9 




NCy018252 


51 


15351 


8 




HUMALBP 


52 


15370 


8 




NCy015370 



descriptor 

Riboptn L41 

INCYTE 015004 

INCYTE 015638 

INCYTE 015390 

Fibronectin 

Riboptn L9 

INCYTE 015280 

EST HKCH09 (ICR) 

Act in, gamma . 

INCYTE 015026 

Elf 1-alpha 

INCYTE 015027 

INCYTE 015033 

INCYTE 015198 

Collagenase 

INCYTE 015221 

INCYTE 015263 

INCYTE 015290 

INCYTE 015350 

INCYTE 015030 

INCYTE 015234 

INCYTE 015459 

INCYTE 015353 

Ptn kinase inhib 

Thymosin beta-4 

Lipocortin I 

Poly-A bp 

Thymosin, alpha 

Motility relat ptn; MRP-1;CD 

Interferon indue ptn 1-8D 

FK506 bp 

Histone H2A 

Lect in , B-galbp , 14kDa 

INCYTE 015789 

Riboptn Sll 

EST HHCA13 (I6R) 

INCYTE 018314 

INCYTE 015367 

interferon indue mRNA 

Lactate dehydrogenase 

C Myosin heavy chain B 

INCYTE 018210 

RNA polymerase II 

INCYTE 018996 

Ferritin, light chain 

INCYTE 015714 

INCYTE 015720 

INCYTE 015863 

Endothelin 

INCYTE 018252 

Lipid bp, adipocyte 

INCYTE 015370 
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TABLE 2 Con't 





number 


N 


c 


entry 


6 


descriptor 


53 


15670 


8 




BTCIASHI 


V 


NADH-ubiq oxidoreductase 


54 


15795 


8 




NCY015795 




INCTTE 015795 


55 


16245 


8 




NCy016245 




INCYTE 016245 


56 


18262 


8 




NCy018262 




INCVTE 018262 


57 


16321 


8 




HSRPL17 




Riboptn L17 


58 


15126 


7 




XLHPL16RF 




Rlboptn LI 


59 


15133 


7 




HSAC07 




Act in r beta 


60 


15245 


7 




NCy015245 




INCYTE 015245 


61 


15288 


7 




NCY015288 




INCYTE 015288 


62 


15294 


7 




HSGAPDR 




G-»3-PD 


63 


15442 


7 




HUMLAMB 




Laminin receptor, 54kOa 


64 


15485 


7 




HSKGMRNA 




Uracil DNA olvcosvlase 


65 


16646 


7 




NCY016646 




INCYTE 016646 


66 


18003 


7 




HUHPAIA 




Plsmnoaen activ oene 


67 


15032 


6 




HUMUB 




Ubiouitin 


68 


15267 


6 




HSRPS8 

• • w ^w w^ 




Ribootn S8 


69 


15295 


6 




NCY015295 




INCYTE 015295 


70 


15458 


6 




RNRPSIOR 


R 


Rihontin SlO 


71 


15832 


6 




RSGALEM 






72 


15928 


6 




HtJMAPOJ 










c 

w 




HTTMTR RM^ H 
n un X D on^ u 




luuuxxnf oewa 


74 


18218 


A 

w 








xnwx XJB» wxoaxo 


75 


18499 


w 








xiyuj. opnowxc pun p^ / 


76 


18963 


A 

w 




•« W A W X w ^ W W 




XMmXXE* \/X070w 






£ 




ftQQ7 




xnurXXC) UX077 / 


7R 




c 

w 








vaxacbOSxaaBe axpna 


7Q 




c 

3 








JLnv*x x£t ux3fi /d 


fiO 




C 




NPVm «i75 1 
nVifXvXw #^x 




xni«x x£i UXD /ZX 


81 




c 




Nr*vni C\RAR 

l^li»XwX90D9 




XnWrX XC( 


82 


16270 


5 




NCy016270 




INCYTE 016270 


83 


16886 


5 




NCY016886 




INCYTE 016886 

»*V^^A Amir ^v^kwr^^^rw 


84 


18500 

4p 


5 




NCYOIBSOO 




INCYTE 018600 

X«^WA XG* VXO0WW 


85 


18503 


5 




NCY018503 




INCYTE 018503 


86 


19672 


5 




RRRPL34 


R 


RiboDtn L34 


87 


15086 


4 




XLRPLIAR 


F 


Riboptn LI a 


88 


15113 


4 




HUMIFNWRS 




tRNA svnthetase* tro 


89 


15242 


4 




NCY015242 




INCYTE 015242 


90 


15249 


4 




NCY015249 




INCYTE 015249 


91 


15377 


4 




NCY015377 




INCYTE 015377 


92 


15407 


4 




NCY015407 




INCYTE 015407 


93 


15473 


4 




NCY015473 




INCYTE 015473 


94 


15588 


4 




HSRPS12 




Riboptn S12 


95 


15684 


4 




HSEFIG 




Elf l-ganuna 


96 


15782 


4 




NCy015782 




INCYTE 015782 


97 


15916 


4 




HSRPS18 




Riboptn S18 


98 


15930 


4 




NCY015930 




INCYTE 015930 


99 


16108 


4 




NCy016108 




INCYTE 016108 


100 


16133 


4 




NCy016133 




INCYTE 016133 
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TABLE 4 



Libraries: THP-1 

Subtracting; HMC 

Sorted by ABUNDANCE 

Total clones analyzed; 7375 

1057 genes r for a total of 2151 clones 



number 


entry 


8 descriptor 


bgfreg rfend 


ratio 


10022 


HUMILl 


XL 1-beta 


0 


131 


262.00 


10036 


HSMDNCF 


IL-8 


0 


119 


238.00 


10089 


HSLAGICDN 


Lymphocyte act i v gene 


0 


71 


142.00 


10060 

4r 4r 


HUMTCSM 


RANTES 


0 


23 


46 000 

"V D • www 


10003 


HUMMIPIA 


MIP-1 


3 


121 


40 


10689 


HSOP 


Oat ©ooon t i n 


0 


20 


Lt\ nnn 


11050 


NCY011050 


TNCYTP 01 1 ORO 


0 


17 




10937 






0 


17 


J4 . UUU 


10176 






0 


14 


^ D AAA 

^o. QUO 






n»^Al 1 ar^^ i V MAT?— 9^ 


0 


10 


OA AAA 


10186 

•4L W O w 


mjMAPR 


CtCLI. Jb irXm JLIIUUC 


0 


9 


1 O AAA 


10967 


HIIMGDN 




0 


9 


XO • UUU 


11353 

4w lir 4p 


NCY011353 


INCYTE 011353 


0 


8 




10298 


NCY010298 


INCYTE 010298 


0 


7 


X*% . UUu 


10215 


HUM4COLA 


Collacrenase - tvne TV 


0 


6 




10276 


NCY010276 


INCYTE 010276 


0 


6 


1 9 nnn 

X^ • UUU 


10488 

m0\0 


MCY010488 


INCYTE 010488 


0 


6 


1 0 nnn 

X^ « UUU 


11138 


NCY011136 


INCYTE 011138 


0 


6 


1 0 nnn 

XZ • UUU 


10037 

4v V 


HUMCAPPRO 


Ade n V 1 at e cvclase 


1 


10 


1 n nnn 

XU • UUU 


10840 


HUMADCY 


Adenvlat^ cvclas^ 


0 


5 


1 n nnn 

XU « UUU 


10672 


HSCD44E 


Cell adhesi-on olntn 


0 


5 


1 n nnn 

^U ■ UUU 


12837 


HUMCYCLOX 


Cvclooxvaenase*2 


0 


5 


1 n nnn 

XU . UUU 


10001 


NCYOlOOOl 


INCYTE 010001 


0 


5 


10 OOO 

X w • Vw w 


10005 


NCy010005 


INCYTE 010005 


0 


5 


1 o nnn 

XU . UUU 


10294 


NCy010294 


INCYTE 010294 


0 


5 


10 OOO 

X w • Www 


10297 


NCY010297 


INCYTE 010297 


0 


5 


10 OOO 

Xw . WV/w 


10403 


NCY010403 


INCYTE 010403 


0 


5 


10.000 


10699 


NCy010699 


INCYTE 010699 


0 


5 


10.000 


10966 


NCy010966 


INCYTE 010966 


0 


5 


10.000 


12092 


NCy012092 


INCYTE 012092 


0 


5 


10.000 


12549 


HSRHOB 


Oncogene rho 


0 


5 


10.000 


10691 


HUMARFIBA 


ADP-ribosylation fctr 


0 


4 


8.000 


12106 


HSADSS 


Adenylosuccinate synthetase 


0 


4 


8.000 


10194 


HSCATHL 


Cat heps in L 


0 


4 


8.000 


10479 


CLMCYCA 


I Cyclin A 


0 


4 


8.000 


10031 


NCy010031 


INCYTE 010031 


0 


4 


8.000 


10203 


NCy010203 


INCYTE 010203 


0 


4 


8.000 


10288 


NCY010288 


INCYTE 010288 


0 


4 


8.000 


10372 


NCy010372 


INCYTE 010372 


0 


4 


8.000 


10471 


NCy010471 


INCYTE 010471 


0 


4 


8.000 


10484 


NCy010484 


INCYTE 010484 


0 


4 


8.000 


10859 


NCY010859 


INCYTE 010859 


0 


4 


8.000 


10890 


NCY010890 


INCYTE 010890 


0 


4 


8.000 


11511 


NCY011511 


INCYTE 011511 


0 


4 


8.000 


11868 


NCY011868 


INCYTE 011868 


0 


4 


8.000 


12820 


NCY012820 


INCYTE 012820 


0 


4 


8.000 


10133 


HSXIRAP 


IL-1 antagonist 


0 


4 


8.000 


10516 


HUHP2A 


Phosphatase, regul 2A 


0 


4 


8.000 


11063 


HUMB94 


TNF-induc response 


0 


4 


8.000 


11140 


HSHB15RNA 


HB15 gene; new Ig 


0 


3 


6.000 


10788 


NCy001713 


INCYTE 001713 


0 


3 


6.000 


10033 


NCy010033 


INCYTE 010033 


0 


3 


6.000 


10035 


NCy010035 


INCYTE 010035 


0 


3 


6.000 


10084 


NCy010084 


INCYTE 010084 


0 


3 


6.000 


10236 


NCY010236 


INCYTE 010236 


0 


3 


6.000 


10383 


NCY010383 


INCYTE 010383 


0 


3 


6.000 
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TABLE 4 Con*t 







8 descriptor 


bgfreq rfend 








INCYTE 


010450 


0 


3 


6.000 






INCYTE 


010470 


0 


3 


6 000 

\j • www 






INCYTE 


010504 


0 


3 


6 000 

W • WW w 


1 ncsm 




INCYTE 


010507 


0 


3 


6 OOO 
w ♦ www 


1 OCOft 


nVoZl/XUa90 


INCYTE 


010598 


0 


3 


w « UUw 


/ 77 


MUZUXU / /7 


INCYTE 


010779 


0 


3 




1 nono 


Mpvm nono 
n^z i/xi/7 v7 


INCYTE 


010909 


0 


3 


A nnn 

w« UwU 


XU7 /D 


ni«zuxw7 /o 


INCYTE 


010976 


0 


3 


c nnn 

D • UwU 




wnvni no fit; 

nWZ UXU7D3 


INCYTE 


010985 


0 


3 


c nnn 

D • wwU 




nL^zi/xxuDz 


INCYTE 


011052 


0 


3 


A nnn 


1 1 AAA 


nwZ l/XXwOO 


INCYTE 


011068 


0 


3 


A nnn 

Q * Uww 


111 


nwx WXXX04 


INCYTE 


011134 


0 


3 


A nnn 

O » UwU 


111 "^ft 


nwx wxxx JO 


INCYTE 


011136 


0 


3 


A nnn 


111 Q1 
XXX7X 


nwxuxxx7x 


INCYTE 


011191 


0 


3 


A nnn 


XX^X7 


Mr»vm 1 oi o 
nuxuxx^x? 


INCYTE 


011219 


0 


3 


A nnn 


11386 


NCY011386 


INCYTE 


011386 


0 


3 


6.000 


11403 


NCYO 11403 


INCYTE 


011403 


0 


3 


6.000 


11460 


NCY011460 


INCYTE 


011460 


0 


3 


6.000 


11618 


NCy011618 


INCYTE 


011618 


0 


3 


6.000 


11686 


NCy011686 


INCYTE 


011686 


0 


3 


6.000 


12021 


NCy012021 


INCYTE 


012021 


0 


3 


6.000 


12025 


NCY01202S 


INCYTE 


012025 


0 


3 


6.000 


12320 


NCY012320 


INCYTE 


012320 


0 


3 


6.000 


12330 


KCY012330 


INCYTE 


012330 


0 


3 


6.000 


12853 


NCY012853 


INCYTE 


012853 


0 


3 


6.000 


14386 


HCY014386 


INCYTE 


014386 


0 


3 


6.000 


14391 


NCY014391 


INCYTE 


014391 


0 


3 


6.000 
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* Itester flumi for 608TRACTICM output 
BBS Q gg 

8Sr fiAFSTf OFF 

SET EXACT ON . • 

fiGT nPBAHBAD TOO 

CLEAR 

SET K^nKS TO ficst&a? 

USB 'SbartGivtVoMBASEf/lsaeifooc £U«diCloiie6.dbf * 

fitOftS KtJMBBtt 90 INITXAinC 
CO Hj^ i'll M 

STORB MDHBESR TO*7ERKXN&!rB 
STORB * ■* 70 l^etl 

STORfe ' < 10 TBXgtfta 

STORE • . > TO Targets 

GTORB. * * TO Objectl 

STORE * ' 'TO Ob3eet2 

SOTB * * TO Objects 

STORE 0 TO AMAL 

6TCSIE 0 TO Pg fflCT 

GTStE 0 TO HHATCX 

STORE 0 TO OMATCK 

CTQRE 0 TO IMATC3I 

ffiUHB 0 TO 

ffT ORg 1 TO BAIL 

CO RRIIiE .Ti 

* Txogrsa* i *SubcrBctioa 2«£rBt 
tot«*tt.i.IO/U/W .... 

- * Version r i 9o9<BASB«-/MkC| revision. 1.10 

* ttotes, • . . t Fontab £ile SuQstract'ioa 2 

• • 

SCRESr 1 TTTO 0 READZN5 "Screen 1' AT 40,2 SIZE 286,492 VTXZLB PONT *Gea0va',9 COLOR 0,0,0, 
0 PIXELS 75,120 TO 178,241 6TVLS 3871 OKiOR 0,0,-1,24610,-1,6947 

6 FIXOiS 27,134 SAST 'Subtraction liemi* snoJZ 65536 FONT *Ceaeva«,274 CO(LOR 0,0,-1^-1,-1,-1 
e FIXELS.117,126 GET EMATCH BTOS 65536 FONT 'GhicagoSU FXCXORB '6*0 &caet " SIZB'15;62 '00 
6'FIXELS 135,.126 GET RHATCK -Smf 65536 FGKT -qhicBgO-.U .FICtURB "S^C ncnologous*- SIZB ;L5,1 
6 PIXELS 153,126 GET OMATCK STVLS 65536 VOtTV «GhicagoM2 FXCTORS •^•C Other epc" SIZB 15,64 
e PIXELS 90,152 SAy "Ibt^efif. 8Tn£ 65536 FONT ■Ge!nevaM2 COLOR 0,0,-1,-1,-1,-1 . 
« PZX&LS 171,126 GET Iteteh SISLE 65536 FOOT *Chiea9eM2 PXCTURB "0*0 Zncyte* SIZE 15,65 00 
6 PIXELS 252,137 GET initiate 8m£ 0 FONT *Geneva*,12 SIZE 15,70 GOEOR 0,0,*1, •1,-1,-1 
a PIXELS 252,236 GET texuiaate ffViLB 0 FOOT *Gan«va*,12 SIZE 15,70 COLGSl 0«0|«1, -1,-1,-1 
0 PIXELS 252,35 GKC "Xaclude clones-^ STVLS 65536 FCSTT •GarKrva",12 COLOR 0,0»-l, -1,-1,-1 
Q PIXELS' 252,215 SKf "->* Sm£* 6S536 FONT 'Geneva', 14 COLOR 0,0,-1,-1,-1,-1 . 
e PIXEZiS '198,126 GET PTP STSCLE 65536 FONT ■aiiCiagoM2 PICTURE **6*C .Print to file' SI^^ 15;9 
6* PIXELS 90,9 TO 181,109 STSZ^ 3871 COLOR 0,0,-1,^25600, -1,-1 
. 0 PIXELS 90,28^ TO'181.397 ffKLE 3871 COLOR 0,0,-1,-25600,-1,-1 
6 PIXELS 81.296 SMT ^Background:' STSUi 65536 FOOT 'Geneva*, 270 COLOR 0,0,-1,-1,-1,-1 
6 PIXELS 45,135 GET AHAL fflW 65536 FONT 'diicago',^ PICTURE '8^ Overall I Puscticn'* SIZE 4 
8 PIXELS 81,^6 SAY 'Targets' GTSOS 65536 FORT •6exieva',270 COLOR 0,0,-1,-1,-1,-1 
8 PIXELS 108,20 GET targetl STSIiE 0 FCNT «0eaeva'-,9 SIZE 12,79 COLOR 0,0,:'l, -1,-1,-1 
•8 PIXELS 135,20 GET tBrg«t2 STiU^ 0 FONT 'Geneva', 9 SIZE 12,79 COLOR 0,0,-1,-1,-1,-1 
.8 PIXBL B 162,20 GET targets STVLB 0 FONT "Oeaeva'^9 SIZE 12,79 COLOR 0,0,-1,-1|-1,-1 
8 PIXELS 108,299 GET Objectl 6TYZ£ 0 FONT 'Geneva", 9 SIZE 12«79-C0LQR 0,0,-1,-1,-1,-1 
8 PIXELS U5,299 GET oibject2 STYLE O.FCNT 'Geneva', 9 SIZE 12,79 COLOR 0,0,-1,-1,-1,-1 
8 PIXELS 162,299 GET objects STyLB 0 FCHT -Geneva-, 9 SIZE 12,79 COLOR 0,0,-1,-1,-1,-1 

'8 PIXELS 276,324*GBr Bail 5T»£ 6S536 FGKT 'aiicago-,12 PICTURE '8*R RunjSail out' SIZE 4112 
• 

* EQFt Gu|btraetian.2«£mt 
READ 

IF Bailn2 
C LEAR 

CLO SE DATABASES 

USB 'fioartGuyiFoKBASB^/HacifoK files s clones. dbf- 

.S ET gA ETrrr w 

gCTOB I.l OFF 
RBSUM7 
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SIORB OTPBR(TMrgetai to targ9tX 
StOgg . 0PgER ,iTarget3) TO Vaarget2 

6TQRE UPPBR(Oi:clectl) Tp GS^ectl 
gTDRjg XffigER<0^ect2) TO'0ibjcot2 
SXQStS UPPE3l<Cab3eet3) 10 Oihiecbd 
olear 

887 Vi^XJC Gil 

GAP «^StbQNM!&*2mTZA!rBf 1 
GO P OTIAI E 

COPY VSSr QhP FIELDS mGSR,lilBan3Cy,l>,?,Z,l^,Q!rCXC,3,lSSC^^^ 70 7EKSNUM 

OOQHT TO TOT 

OQPT TO Tgl gRED POR Db*B* .Oft«DB*0* .OR.D=*H' .GSl.Os'K* .OR.O>'Z* 
VBB TUHMUO) 

ZF AatCbsO .MD. &BacehBO On&tdhsO .MID. IMKICKeiO 

ODFY- TO. TQODESXG 

COIY fc ' rHUC '' XUH& TO TSMPOBSZG 
uSB TsMnXBSSZG 
I F Bn at ^gl 

AFSB33 FROM TaSKOM FOR Dv'B' 
EHDZF 

ZF^HBBCChsl 

jUTOBW P FROM TEUSKGM POR Ob'H' 
SMOIF 

I F btt atcfaol^ 

AFFSnD FRiSML TEHFMOM FOft P>'0' 
OIDIF 

IF Itrflt^al 

APFEKD FROK TEUmiM FOR J}«*I'.OR.D-*X' 
gggl F 

COQUr TO SSARTOT 

OOP? &1!HUC1URS TO TEMFLZB 
.U0B ^HPLZB ... 

APPEND FRQK TBMPDBSIQ FOR Iitoraz/«T7FPBR(targetl} 

IP fca ggefc2o' • 

APFBKD^FROM TBHPDESDO FOR liteazysDPPBR (targets ) 
BMSXF * ' 

I F ta rget3o' . < . 
A CT^ D F^OK. TEMPDESX6 FOR lifaraxy>DFPER(targst3) 
BOI F 
OOQRT TO JINftZiTOT* 

copy STiftUCZlUKE TO TEKPSUB 
USB Tgg SUB 

APPStO) FEOC TEkCPCeSIO FOR XifarazyvOPFER^GbjcBCtl) 
APPPP FROM msPDEEJQ FOR. Xibn[r^UFPER(0bjeet2) 

muiF 

IF terfi(et3o» 

'APP£2ID FROM TEUFDBSI& FOR liJDQna:y&UPPE!R(Qbjeot3) 

aro p ' 

OO^ y TO SDHIRACTQT 
GST TAUC OFF 

• ^ — - — w w w w w V W W W W WW1 

* COKPRBSSIOBI SDBROOTIME X * 

7 *OQKPRsssi29o'oom umocr* 
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SORT WEZn^lTrZnZMBBR tO LZSSORT. 
Uro LPBSO RT 

CCOW T TO IDSE MB 

RSnACS AUj RFERD 1 

mm - 1 

00 I9RZLB &n2«0 iOaSiL 
ZF lAFKl >8 XSCSBHB 
PACK 

OOUNT TO JUmZQUE 

LOOP 

00 UftKRl 
TOP » 1 

6TOH5 WTBX TO 'ilES'M 
GIQBE D TO nBSZG2l * 

.ew ■ 0 ' * • 

' do W HUB 699b0 .TEST 

SKIP . 

flTOT B E^ntCT TO 

STOItE D TO D5SIGB 

ZF TOff XA e TS6TBfXND*T38!SXGXiid3BSZG& 

VESSTE 

ODP B XX2P^1 

LOOP 

niDiF 
GO mm 

ISPZJO RFSND WBi CUP 
lOKKl « mHKl-l-OOP 
SNbl 

IXCT 

SIlDDO.TSSr 
LOOP 

ggDDO BQU« 

60^ C H RgPjip/D iKOMBfiR TO TaiP^lARSQRf . 
USE ^KKnARSGRT 

^Kgy mCB AUi SIART BFEMD/ZDCSEKB*10000 
OOONT TO VOmSUtCO 



* OOMPii&SSZOtY SQBROUXZNB B 
? 'Cg gR^S PP TAPGST LZBRAfiY' 

SORT ON £ccxn^#MUHBKK TO'SDBSORT 
USE dUBSOm* 

QOOM T TO SDB6BNE 

K5VZACE ALL PF8Q) KTISl I 
MAFXl B 1 * 
8Ha«0 . 

so 8W2sO ROLL 

IF KARKl >cs SOBGEKE 
PACK . 

COUNT TO BUNZQUB 

fiM3al 

LOOP 

SNDZF 
GO lOkRRl • 
TOP ■ 1 

sxoRB, snugt to tssia 

STOBB D TO DBSZQA 
6W o 0 . 

00 WBUfl GWsO VEST 

acp • 

STORB WTSa TO. 
STOKE D TO 06SZGS 

ZF TBffTk s TESTS .XMD.roSIGArOBSZSB 
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IMP 
tSDIP 

RSPXACB AflCND WZIH OOP 
IMP 



POOP ; 

Sro r GN RF 5Wp/0 <WMBER 10 TDOfiUBSORT 
OOQETT TO TBSPSOSCO 

y_^ fi UBiRftcroao ubraries' 

COSY tf TK U CO WB TO CRUNCHER 

TOg C RUKQgR 

GOUNT TO aULOOT 
HMR c 0 

4 

IF IA!OC>SAZLOOT 



gJC gjS^B IIRSf TO SCSVroiER 

XOCA36. FOR &IIRy«SCh21NS!R 
XPFODJDO . 
glMg RFEND TO BITl 
STORE R^BID TO 33XT2 



STORS 1/2 TO BXXl 
B lURg 0 TO BTTS 
BW DIF 
SECflCT 1 

KZRACE BOFRBQ WIIH BZK 
RSPIACE ATOIAL WITH BZTl 



1 

BSRACB AXiZ. RKTTO WTTO fiFENIVACTOAti 
7 'raXKQ FINAL GQRT S7 BATTO' 

0N.1UTIO/O,BQnC8Q/D»DESCR£7IQR. TO FOOL 
VSZ FINAL 



■et talk off 

X» CASS. 

CASS P^aO' * 

SET XEVZCB TO nUOT 

SET PHSTT 0(f 



• * 



CASB F^^l 

SSr ALl£BtQvlE TO "Adenoid .Potent Figures tStibtxaction.txt' 
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BBS K JSEKSMB CN 

aiQRE vftL{6y5(d))' 10 rarriMS 

IP fTOKMBcS ISftRnMg 

fllCRB PZinnM&f8S400 10 ^ItfXOMS 
J09DIP 

.gljORS FOirPjB «*. 613UCrZHE.ro OOUPSEC 
0R3Et& OGUPSEC/60 TO OQKEMZN 

6&r HAR3BT TO 10 

01,1 GMT •lafaiBzy- Subtraction AsalysiB* 8m£ C5536 FCRT 'Geneva*j374 COLOR 0,0,0,-1,-1 

7 

? 

7 

? 

7 dateO 
7? • * ' 
7? nUBO 

7 'don e aunf bers ' 

* 77.'SIR(SOTZA7Er 5,0} 
.7? ; through ' • * 
?? SrR(TSBKimi!Sir6rO} 
7 'Iiibcarlttflt * 
? T^argetl 
ZP tftrget3o* 
77 

77 Targets 

E2VXCF 

IP lKarget3o* 
?? ' • 
77 13arget3 
fiffiOCP 

7 '6u]3txaeci&g: 

7 ObjecU 

IP.Objectao* 

77'',.' 

77 Objects 

ENUIF 

IF Objeat3o' 
77 ' 
7? Objects 

won? 

•1 'DeaigxiatieQsr .* 

IF EmatcbBO .AND. ttnatehsO .AKD. OnatchaQ «AKD. IMtVTCKsO 

7? 'All' 

ENDir 

IP Ztaat^ial 
77 *&tt6t,' 

IF ttnatchsl 
TTJHwnaa, ' 

-IP Qntttdhsl 
77 'Other ep** 
ENDZF 

IF £natch«l 
77 'XNcns* 

;IF »»U1 

7 'Sorted by ABOKCtfOn*- 

BNDXF* 

IP ANAIi«a 

7 'Arraaaed ]:y FONCTZON* 

QQ2P 
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*7 *%tal olooas r^pr^osBtedt ■ 

7 'tebol ' clone a oulyseds * 
77 G3R(6TAR3QT,5«0) 
7 *7iDbal. GOPpuUtion. tiros 
• ??* Sra(00UPKX17» S»2) 
?? * Bixnittts* ' 

7'/d m d^ign&tioa £ ■ disbribubien < s location, r c Cimetioa • « vpebiw i m Inte 

SCREEN 1 TCVB 0 BEADDG "SoreOD 1* AT 40,2 filSSE 266,4^ PTXSUS FWT *G€neVBS9 COLOR OrO,0| 
00 CA8B . 

7? fiI1l€AaNZQI2p,4,0) 

*?? * gases, tor a total of * • 

eTR(XNftIA0T,4«0) ' 
?7 * clones' 

?• 
■ * * * . 

8CRESN 1 TYPE 0 KEA2XCN3 'Screen 1" AT 40,2 SIZE 286,492 PXXEL8 VGOT "Geneva",? COkfOR 0«0,0i 

list CffF fields 2wniber^OrTiZ,R)EinKSr,S,XE6CRI9T0SUfi6FC^ 

SET SRJZn* OFF' 

CLMB DMCABASB9 , 

•U5S/aBtart(3uytFcoCBASEf/Mao:fax files 2 clones .dbf 

« 

-* arrange/functiop 

SCREEN 1 TYTO.O RBADIMS "Screen I'.AT 40,2 8ZZE 286,492 ^^J"^"-^ 'PONT "Helvetica" « 268* COLOR 0 
? * * 

'7 * BZMDZNQ PSOTSTSSB* 

7 . • . \ 

SCREEN 1 TfVS 0 RBMSX199 'Screen V AT 4C3r,2 SX2E 286,492 P IXkL S FQITP *Xelvetioa*,265 0QU3R 0 
7 *sur £aoe nolecules sad recgptorst ' 

SCREEN 1 TSrPE 0 HBADZNG "Screen 1" AT 40,2 9IZS 286,492 PZ3CELS SCOT "Qensva*,? COLOR 0,0,0, 
list OFF fields nuBiber,D|'F;Z,R,EMm,S,XSSCRmOR,SGF^ FOR R«*B* 

. . , / * , ^ • . 

'SCREEN! TfPE 0 HBADIKG "Screen!" AT 40,2 SIZE 286,4^2 PIXELS .FCm "Helvetica ".265 OOUJR 0 
? * ^i^* »w* ->'^ vtt^^v t^ larotaiiiBi* 

SCREEN 1 TnS 0 HEADQOG "Screen 1" AT 40,2'SXZE 286,492 PIKELS FQtTT "Geneva^,? COLOR 0,0,0, 
list OFF fields ZUSftoer,D,F,Z,R,Bincr,S#Z3ESCftlFTOR,B6FRS0,RFfi^ FOR Rs'C 

• ■ • . . . • » 

SCBEEN 1 TYPE 0 KEADXMG "Screen 1" AT 40,2 SIZE 286,492 PIXELS FOUr "Helvetica" ,265 COLOR 0 
? 'Xdgaads 'aaad effectors t! 

SCREEN 1 TOZ 0 fi^fflCTO "Screen 1" AT 40,2 SIZE 286,492 PIXELS FONT "Geneva*,? COLOR 0,0,0, 

list OFF fields nU8ter(D/F,Z,R,BIIR!r,S, DESCRIPTOR, BGFREQ,RFENDf RATIO,! FOR Ro*S' 

• • • . • ' . ■ 

• • • • 

SCREEN 1 TirPE 0 HEADDX? "Screen 1* AT 40,2 SIZE 286,492 PIXELS FORT "Helvetica" ,265 COLOR 0 

7 'jptte r binding protainss * 

SCREEN X *IYPE -0 HEADING "Screen 1" AT'40,2 SIZE 286,492 PIXELS SWT "Geneva", 7 COLOR 0,0,0, 
list OFF fields' nuBtoer,PrF,Z,R,glTOY,S,I g5CRI PTOR,BSFR50,RFaO,RATI0,I FOR Rs*I' ' 

7 . • . 

SCREEN 1 0 HEAZDZNQ "Sored 1' AT 40 ,2 SIZE 286,492 PIXELS FONT "Helvetica ",268 OOLGR 0 

7 * 0KC0GBME9' 

I . • . ' . 

SCREEN 1 TYPE 0 fiSADTO "Screen 1* AT 40,2 SIZE 286,492 PIXELS TOETr "Helvetica", 265 mtm 0 
7 ^Gen eral on c og e n es i \ ^ 

SCREEN 1 VTFE 0. KBA0I29Q ^Screen 1" AT .40,2 SIZE 286,492 PIXELS /fostt "Geneva"',? c6L0R 0#0,0, 
list OFF fields ]U»befrD)P,Z,R,S7t1lY,S,QB5CRIPT0R,B6FR£Q,RFHaD,HATIO,I FOR Rpi*0' 

« 

SCREEN 1 TITPE 0 HEADING 'Screen 1" AT 40,2 SIZE 286,492 PIXELS FONF "Helvetica", 265 COLOR 0 
7 'OTP*fainding proteins j * * • 

SCREEN 1 TYPE 0 KEADCZN8 "Soreai 1" AT 40,2 SIZE 286,492 PIXELS FOOT "Geneva"',? COLOR 0)0,0, 
list OFF fields naid3er«D|P,Z,R,B7IRV,S,nESCRIPIOR,BSFREQ,RFENDfRATIOfZ FOR Rb*G' 
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SCBBSr 1 TYPE 0 •Seraoi 
7 *Vinl «lament8i ' 
SCRSEM 1 0 HSADZNC? 'Seraoi 

list OFF fields nuBiberfS#7#Z/R 



SCREEN 1 TVSS 0 READZNCf 
?• 'Xiaaaes and nsosphataaest ' • 
fiCfom 1 'm& 0 BBWdc "screen 
list OFF fislds aainber»D#F#Z.Rf 



• 40,2 eZZE 386,452 PIXELS FOfT -Holvotica-^aes OOttm 0 

SNm« 5, DESCRXPT9K, SGFREQ, RFEMD, HAITO, X TOR B»'V'^^ 

* 

■ AT 40,2 SIZE 2d6*,492 raSLS FCOT 'HdlvBticB^taSS OSCOI^ b 



tJl«^^is*S;ii5Ei^lLl!L™^ row •Geneva-,7.C3QliOR 0,0,0, 

JMIOT,S, DESCRIPTOR, jBORlEQ,RFOT,RA"J10,r POR R«»Y« 



8C31EEN 1*7VPB 0 HSADZtC "Serm 
? 'Tum or-rglatgd aatigenat * 
6CRE8tr 1 TSfPE 0 HE&DIKG ."Screen 
Xiec QFF'fisldB iiunibex,0,F,Z,R,BKm, 



I 

6CRS^ 1 TinPB 0 flEADZKQ ^Screen 

SCREQI 1 TVPS 0 BEADZNS "Screen _ 
? «a!xanscrlptiosi end Kucleic Acid- 
SCREE^7 1 TVFS 0 R&ADZNS "Screen 
Uet OFF £ield8 auaber,D,F,z,R, 



SCREEN 1 WP!S 0 HQADZMG "Screen 
? *7tanslaeieai: ■ 
SCRE^ 1 TSfPE 0 HEADZMv 'Screen 
^liet OFF fields nunfberf D,F,Z#R>£ZillH1( 



8CREEK X TVFE 0 HEAZ3IN6 'Screen 
? 'Rib osccBtl proteins! ' 
SCRESN 1 WE 0 fiE&ZHNG "Screen 
list OFF fields au»rber,D;F,z,R, 



6CBEEN 1 TITPE 0 HEADING ."Sczesn 
? _|Pro tBin processing: * 
SCR&EN 1 T!fP& 0 VEMasJS "Screen 
list OFF fields Tn3niber,D,F,Z#R,G3nR? 
7 

.SCREB^ 1 n?E 0 BESOinc "Screen 
7 

7 ' 
7 

SCHKbW 1 T2PE 0 USmxn^C 'Screen 
7- 'Ferroprotelnsi* 
SCREEN 1 TSTPB 0 HEftZXCNG "Screen 
list OTT fields niiftiber,D,P,Z,R,aJTRy 



SCREEN 1 TfPE 0 HEADING "Screen 
7 *Pro&eaBas and inhihitorai* 
SCREEN 1 TYPE 0 HEAOnSG "Screen 
list OFF fields nuiriber;t),P,Z,R,nnBY 



SCREEN 1 7VPS 0 HSftDZNO "Screen 
T/Oddative pl)6sphocFlatiani * . 
SCREEN 1 TSTPS Q HEADZNti "Screen 
list OFF fields nuinber,D,FjZ|R, 



SCREEN 1 TJTFB 0 REMSZNG' "Screen 
7 'Sugar netabolissi: * * 
SCREEN 1 TSrPS 0 KEADZKQ "Screen 

liat OFT fields number,D,P,z,R,arrRy 



SCREEN 1 TYPE 0 BEADIKC 'Screen 
7 'Ami no acid metabolism: ' 

SCREQI 1 TSfPB 0 HEADXKQ "< 



AT 40,3 SZZB 286,492 PIXELS PCNT "Helvetica", 265 COWR 0 

^J^dj^Vi^iSL^^^ ^ ■Geneva»,7 COLOR 0,0,0, 
'^S,nESCRlPTOR,SCFREQ,RFDJD,RftX10,I FOR R»«A« 

M 40,2 gPffijag, 492 PIXELS FOOT 'Helvetica" , 268 COLOR 0 
PROIEIKS ! * 



i;T»<;i»>j3*: 



l-b^d&'pSSi^fj^^^ . ^ -Helvetica", 265 COLOR 0 

AT 40,2 SIZE 286,492 PIXELS FONT "Geneva",? COLOR 0.0.0. 
"'.S,nBSCRIPXTO,SQERBQ;HPKND,RAT10,I TOR Ra^O*^^ 



AT 40,2 Size 286,492 PIXELS FOOT -Helvetica ",265 COiCR.O 



AT 40,2 SIZE 286,492 PIXELS FOOT "Geneva*, 7 COLOR 0,0,0. 
'^,S,CESCRIPIQR,BQFRBQ,RFEND,RA!nCO,l FOR Rs'T* 



AT* 40,2 SXZS 286,492 PIXELS FOOT "Helvetica* ,265 douSR 0 

AT 4 0,2 S IZS 286,492 PIXELS FOOT "Geneva",? COLOR 0,0*0 ' 

ENTKr,S,CESCRIPT0R,BSFR3Q,RFH®,RAT10,2 FUR Rib'R' ' ' 

« 

AT 40,2 SIZE 286,492 PIXELS FOOT "Helvetica" ,'265 COLOR 0 

AT 40,2 SIZE 286,492 PIXELS FOOT "Geneva"*,? COLOR. 0,0.0. 
'^S,0BSCRIPTOR,B3r9KQ,RFEND,RATI0,l raRX-a^ ' 



AT 40,.2 SIZE 286,492 KfXELS , FOOT "Helvetica* ,268 
SNZVHES* 



KR 0 



AT 40,2 SIZE 286,492 PIXELS FOTP "Helvetica ",265 COLOR 0 



AT 40,2 SIZE 286,492 PIXELS FOOT "Geneva", 7 COMR 0,0*0, 
- S,ISSCRIFICR,BOFRB0,RFEND,RATIO,I FOR R='P' ' 



burv 



AT 40,2 SIZE 286,492 PIXELS FOOT 'Helvetica", 265 ?OLOR 0 

™^ 'Geneva',? color 0,0,0, 

Df,S,D3SCRlSTOR,BGFREQ,R?EMD,RftTI0.I FOR Re'P' 
AT 40,2 BIZB 286,492 PIXELS FONT •Hfelvetica",265 COLOR 0 

* 

AT 40,2 SIZE 286,492 PIXELS FOOT •Oeaeva*.? COLOR 0,0,0. 
Ey,S,DBSCRIPI0R,SCTffiQ,RFEND,RAT10,I FOR R»'Z* * 

* 

AT 40,2 SIZE 286,492 PIXELS FOOT "Helvetica", 255 COLOR 0 
!^FJhl4lBJ^H;iliJ^^ ^ ^Geneva",? COLOR 0,0,0, 

lV,S,DESCRIPTOR,BGFRE0,RPQro,RAnO,I TOR R«»Q' . 
AT 40,2 SIZE 286,492 PIXELS FONT "Kel'»Petica",265 COLOR 0 
AT 40,2 SIZE 286,492 PIXELS FOOT "Geneva",? COLOR 0,0,0; 
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liit OPB fields SUBtberi 0« F» Z* R» BEVm^ 8» OESCIUPIOK, BQFRBQ» RFSl9D,BA!nOrI 70!t Rv'M* 

fiOOm 1 TOE 0. "ScMtt !• AT 40,^ 6ZZ& 2S6r492 PXX3LS ffCNT •£S%fi^«,9^ d&k 0 

? 'Muclflic ftcid SBtitelin; ^ ~^ ' 

SCREEN l.;nPE O'KBftDUSS "Sereoi'l* M 40«3 SIZE 286,492 PIXELS BCNT 'Gisneva",? mO R OiO^O.' 
list, OEFF fields BUBdWfD,F>Z*RfSNXItf,S,BESCRXinX>K,BaFBEQ,RF^ TOR Ra'K' 

KRSm'l TYPE 0 HEASXMQ 'SerMtt 1* AT 40,2 flIZE 286,492 PIXELS' PGNT 'Helvetica*, 265 GCXCOR 0 
? 'ligitd nsteboLism: ' 

SCRESN 1 TVPG 0 BSMUm "Screen 1* AT 40,2 SI ZE 28 6,492 PIXELS rCNT "Geneva",? GOLQR 0,0,0, 
list OF? fields innnber,D,F#ZfR,ENT!tSf,SfX36SCRIPmi,BGPRBQ,R?^ FOR Rs*H* 

$cnm 1 TYPE 0 BEASINQ "ScreeR 1" AT 40,2 SIZE 286,492 PIXELS FOOT "Helvetica", 265 OGLQR 0 
7 'Other en^ynea: ' 

fiCRSSI 1 TlfPB 0 BEAHZNO "SerettA l" at 40,2 size 286,492 PIXELS FONT "Geneva" ,7* COLOR 0,0,0, 
list OFF fi e lds nUBiber ,0*, Fi Z , R,SBnSGf , fi, DSfiCRXPlOK, BQFRBQi RFEKD, Rftno, r FOR Rs*£* 

? . . • • • • *. * 

SCRSai 1 nPS 0 BBftOIM3 "Screen 1" AT 40 »3 SIZE 286,492 PIXELS FONT "Helvetica", 268 OOLOU 0 

?• • . • • * 

• * 

7 ' UXGCBCIAHSODS CA3H90RZE5' 

7 

SCRmr 1 TSrPE 0 BEADINS "screen l" at 40,3 size 286,492 PIXELS FGNT "Helvetica", 265 COLOR 0 
7 'Str ess reaponsei * * 

8CRBEN-1 TfPb 0 HEAPPW "Screen 1" AT 40#2 SIZE 286,4^2 PIXELS FONT "Geneve",? COLOR 0,0,0, 
list OFF fields xiuniber,D,r,Z«R»£mRY,$iSE6CRIFTQR,S6FRBQ,RFSND,BATI0,t FOR Rb*h> 

iCBSSN 1 TITFE 0 HEADIN3 "Sereen 1" AT 40,2 SIZE 286,492* PIXELS FONT "Helvetica", 3 65 OOL0R*0 
7 'Structiaral:' • . . 

8CRBE2I 1 TSfFS 0 REABBO "Screen 1" AT 40,2 SIZE 286,492 PIXELS FONT "Genova",? COLOR 0,0,0, 
list OFF fields. n(UniberffD#F,Z,R,SfcnR2f,-S,t}8SCRXKOR,fiGFRBQ,RPE^ Ra*K' 

SCREEN 1 T£FB 0 BSADIM "Screen 1" ICT 40^2 SIZE 286,492 PIXELS FONT ■Hdlvctica',265 COLOR -0 
TJOther elcnesi ' ' " i 

SCREBtf 1 3YFS 0 SEADBO "Screen 1* *AT 40«2 SIZE 286,492 PIXELS * FONT' "Geneva*,?. COLOR b,0.0 
list OFF fields ainiber,D,F,Z,R,an^,S,tSSCRIPI0R,fiGFRaQ,RFTO,twriO,I FOR R8*X* 

SCREEN 1 «PS 0 HEADINS "Scrtel 1" AT 40r2 SIZE 286,492 PIXELS FONT 'Helvetica*, 3 65 COLOR 0 
7 *Clanea*o£ unSsnown functiant' 

SCRSm 1 TJfPS 0 KEADIMQ "Screen 1* AT 40,2 SIZE 286,492 PIXELS FOOT 'Geneva*,? COLOR O,0;0i 

list OFF fields nuajber,D,F,Z,R,Ern!ror,8,DBSCRIPT0R,BGFREQ,RFan),RAn FOR R«'U* 
Q9DCASE 

00 'Test print -prg" 

SET PRIWP OSF 
SET SBVXCB TO SCREEN 



ERASE ^TEMPLIB.OBF 
ERASE lB ffiNj3H >0BF^_ 
SJUkSS TEMFOGSIG.SSF 
SSt KABGIN TO 0 
CUSAR 
LOOP 
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ntothexB (flifiorls) , versien 11-29-94 

elMtt databasoc 

SSP lAZJC 

SET FRUn? CZFP' 

6&T ZDCftCT QVF 



SjCOgS .* * 70 Bofarfeet 

SMRB • ^ f TO ficMect 

STOR E 0 TO NUBib. 
STDRE O'TO Sog 
8IQRE 1 TO Ball 
00 KBZL8 .Tt 

Program. I Nortliexn (flin7le).fiBC 

* Data.*..: 8/ 8/94 

* Verfllttv.i ^VcoShSBf^iac/ rftviaion 1.10 

* Nptas.'.v.i 'Fonaat filo Korthazn (aingle) 



g CRBPy 1 TICK 0 HEADZm •Screen !• M 40,2 SIZE 286,492 PZ3ffiLd PtMP -fionoin- i^ « « 

8 PIXELS 15,81 TO 46,397 STOfi 28447 COLOR oX-l"2S60o!^l!-^ Genevas.ia CO(U)R 0,0,0 

6 PIXELS 89,79 TO 192,422 OTIS 28447 COLOR 6,6,0 -25100 -1-1 
t SSSf JJf'?5,^*2^?' ™^ ^"36 FONT -Oeneva- U COLOR 0,0,0,-l,.l,-l 



9 PIXEI^S 220,162 CKX Bat! STffiE 6S536 TOOT •Chicago* :^prcTORE-fl*R e^SSii;,i»4i^. ^Si: 

8 PDCElfi 80,152 SAY -Biter az^ ONE of the following.. eiiLSi^€5Si%°'-S^ COLOR -i; 
^ 'fiOQPs Mbrthem (sizsgle) • fint 



IF Bails2 
CLEAR . 
icreen 1 off 

'RETOHN 



."SmartGuyiFop^ASBf/UaeiFcK files iLooIcup.dbf* 

SET ^JdK-CHt • ' 



SET VAUC'Ctf 
■ • 

IP EoW eoto' 
STORE UPPE R (Eobjeeb) to 
gfig SftFETg OPP 
SORT .O N Ent iy TO "Iiookup entry.dbf * 

SET snsm CN 

OSB "Loo)Q9 eiitzy»dbf * 
XOCATE FOR LobkaBobject 
^ ..MOP.FOOHDO * 



BRDW 3E 

STORE £n£xy TO Searehval* 

CLOSE SAXABASBS 

ERASE '"Lookup entry.dbf* 



IF-Dobjset^ 



SET S APPry OFF 

GQRT' CN descriptor TO *Lod}ajp ' descriptor, dbf 
8^ SAFETY Cn 

USE "Loofcup descriptor. fibf* 

tJXkTS TOR UPfiER(TOlM|descriptor))BUPPER(raiM(I3bbjeet)) 

IF AKDr.FOQKDO * 'f 

CLEAR 
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8 



STQRB Ebtxy m teaxcbval 
8RASB "Lookup dtserlptor.dbf " 

BBS BOCT W 



USE "GmartOuytFooaftSSfASaeiFoK £il«sscldaa«s.db£^ 
00 Nisiib \ 



.CTORB bbxy TO 8eardival 



? •Uortheni analyali £or eatxy ' 

?? Seafdxval 

?. • .* 

? >&icer y to g aroceed' 

KAIT TO OR ' 



ZF.UP?&R{OOC)o>y< 

screen 1 o£f 
SIDIP 

OOMPRESSiCM'SOBROOTXtlB ITOk Litaaa£ytdb£ 
7 'Ces^asisg the Utearlea £ilft sow.'. . *. 
XSSB "6taBrtQuy:F0KB;iS&f/Mac:Pox £iIeGtXlfararle8.a3f' 

SORT ON llbfazy^TO *Coqpze8Be& llfarazles.dbf " 
* FOR eatered>0* 

SBT SAFBSy CM 

XSSB 'Oosipreseed lihraarie8**db£* 
SBLSTS FOR €ntere&»'0 



OQONT TO TOT 
lARKl - 1 

ZSOmiUS 5W2eO ROUi 
*IF MAIOpL >«• TOT 

LOOP 



STffiS librazy TO TEST^ 



6T0RS Library to ISSTB 

IP TE$TA a TESTB 



* Kortbem en&Sysls 



I* 1 1 



7 'Ooln? the no rther n sow. 
SBT TALK ON 

USE "finartOu/iFovp^SB^/KactFox filesiolones.dbf* 



oa?y TO "Hit8.db£". FOR cntzy«seartihval 
8St SAFSTY CN 
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* ta^ffTER ANALYSIS 3r VERSION 12-9-94 

* Mftstor menu for analysis autpot 
CDOSS DAilABASSS 

SET TALK OFF 
SET SAFETY CFF 

C1£AR 

SEET C3VZCE TO SCRESN 

SBT CBFAUI/r TO "SmartGu/tPoxBASB^/U^c: fox filesiOutput progransi" 
USE "GmartGi^tFoKBASBf/Mactfox files t Clones .dbf* 

GO TOP 

STORE NUMBER TO ZKITZATS 
GO BOITOM 

STOR E NUMBER TO TERMINATE 
STORE 0 TO ENTIRS 
STOR E 0 TO caNDE^r 

STORE 0 TO ANAL 
STORE 0 TO EHATCH 
STOR E 0 TO HMATCK 
CTOR E 0 TO OMATCH 
STOR E 0 TO BdATCK 
STOR E 0 TO XMATOi 
STORE 0 TO FRINTON 
STORE 0 *X0 KB" 
DO WHII£ .T. 

* Ftogram. ! Itoter azialysis.fint 

* Date...,! 12/ 9/9r4 

* Version, t Po9<BASS4-/MaC/ revision 1.10 

* Motes Fozxnat file Master analysis 

SCREEN 1 TSfPE 0 HEADINS -Screen !• AT 40,2 SIZE 286,492 PIXELS POMT 'Genevans COLOR 0,0,0, 
e PIXELS 39,255 TO 277,430 ST£LE 20447 COLOR 0,0,-1,-25600,-1,-1 
6 PIXELS 75,120 TO 178,241 STlfLB 3871 COLOR 0,0,-1,-25600,-1,-1 

$ PIXELS 27,98 SAY "Customized Output Menu* STYLE 65536 KtTT 'Geneva", 274 COLOR 0,0,-1,-1,-1 
e PIXELS 45,54 GET conden STYLE 65536 TCm "Chicago", 12 PICJXJRE "6«c Condensed format- SIZE 
6 PIXELS 54,261 GET anal STYLE 65536 FONT "Chicago", 12 PICTURE *e*RV Sort /nuniber; Sort /entry i 
e PIXELS 117,126 GET EMATCH STYLE 65536 FOOT "ChicagoM2 PICIURE "6*0 Exact " SIZE 15,62 CO 
© PIXELS 135,126 GET HMATCH STifLE 6S536 PQMT "Chicago", 12 PICTORS "6*0 Hanologous" SIZE 15,1 
e pIXELS 153,125 GET OMATCH STtt£ 65536 FQWT "Chicago", 12 PICIURE ■S*C Other spc" SIZE 15,04 
§ PIXELS 90,152 SAY "(itches:" STVLE 65536 FONT "Geneva", 268 COLOR 0,0,-1,-1,-1,-1 
0 PIXELS 63,54 GET PRItTTON STVLE 65536 FOCTT "Chicago", 12 PICIURE "9^C Include clons listing" 
9 PIXELS 171,126 GET Itaatch STlfU! 65536 FOOT "Chicago", 12 PICTURE "&*C Incyte" SIZE 15,65 00 
Q PIXELS 252,146 GST initiate sm£ 0 FONT "Geneva", 12 SIZE'15,70 COLOR 0,0,-1,-1,-1,-1 
9 PIXELS 270,146 GETT terminate STYLE 0 TCm "Gen0vaM2 SIZE 15,70 COLOR 0,0,-1,-1,^1,-1 
9 PIXELS 234,134 SAY -Include clones * STYLE 65536 FONT "Geneva", 12 COLOR 0,0,-1, -1,-1,-1 

6 PIXELS 270,125-SAY •->" STXLE 65536 POJTT ■Qeneya*,14 COLOR 0,0.-1, -J, -I, -I 

Q PIXELS 198.126 GST VTF STSfLE 65536 FONT ■Chlcagb",12 PICI URE "©♦Q Print to file" SIZE 15,9 
e PIXELS 189,0 TO 257,120 STYLE 3871 COLOR 0,0,-1,-25600,-1,-1 

q PIXELS 209,8 SAY "Library selection" STYLE 65536 FONT "Geneva", 266 COLOR 0,0,-1,-1,-1,-1 
8 PIXELS 227,16 GET £NTXRB STYLE 65536' FOOT "Chicago", 12 PICTURE "S^RV All;8elBeted* SIZE 16 

* BOP: Master analysis. fint 
READ 

IF AMAL-9 
CLEAR 

CLOSE DATABASES 
BRASS TEMFMASTER.DBF 

USE * jS toart Ogy i Pp(xflASE»/Mae ; fox files i clones. dbf" 

SET SAFETY ON 

SC^gN 1 OFF 

RETURN 

HNDIF 

Clear 

7 INITIATE 
7 TERHINA7S 
7 -OONDEl^ 

7 ANAL 

5 8 



wo 95/20681 PCTAJS»01160 



? enatdh 
? ttnatoh 
? Cmtoh 

? XMMTCB 
SSr T!2UiK ON 

IF EOTZ3U:«>2 
USB "tftilqae libraries /dbf 

RSTXiACE AUi i WI1K • ' ' 

BRGWS£ FIELDS 1 , 1 i bnftme , library , total , enteped AT 0,0 

USE "SmartGuyiFoxBASfi^/UactfoK filestclones.dbfi' 

^OOPir TO ^^aimni for NUM3ER>«mZTXAIIB,?^.NaM5ER<saSRMIK^TB* 

COF^ 8TOUCTURE TO TEKPLIB 
USB TGKPLZB 
IF Et7nR£>l 

APFS3^ FROM *fimartG\r^:Fo3efiAS£M>/Maci£ax files: Clones .dbf 

TP WnHSA2 
use "TIbiQue libraries. dbf* 

OOFir TO SSLS!CTED FOR UFP£R{i}B*y* 
USS SELECTSiD 

STQRS RSCCOilNTO TO fiTQPIT 

DO WIiII£ .T. 
IF MAKK>STOPIT 



USS SSLBCTED 
GO 

ST0R3 library TO THISCNE 
? 'COPVINQ ' 
?? OHISONE 
DBS l^MFLIB 

APEE3JD FROM •SmartGuyiFootBASE+ZMacifox files: Clones .dbf FOR libraxy-TinsONE 
&CGs(S KARK-t*! TO MARK 

BKDDO 
WOTF 

USE ■SmarcGvy:FDxBASEi-/Macifox files : clones. dbf ■ 

COUNT TO STARTOT 

OOF!r S repC TORE TO CTtfCESIG 

OSB ISMFDSSZO 

I P Bn aschwQ «A29D.. HmatehssO .AND. CtaatdhaO .and. iHATCHmO 

APPEND FRjQH l^HPLZB 
EHDZF 

IF finac^sl 

AFP6ND FROM TSKPLIB FOR Ds*E* 



I F gn asehal 

APPQ3D FROM TEMPLI3 FOR Db'E* 
Q9DIF 

I F Qp natch»l 

APPSKD FROM TEHPLIB FOR D^'O* 
I F Im atchgl 

APPBMD FRCM TEMPLIB FOR Db' I ' .OR.Dc'X' .OR.D»»N' 



IF ;&natchal 

APSGMD FROM TPIPLIB FOR D°*X* 
QODZF 
CCUOT TO AIQUyrOT 

set talk off 

DO CASE 
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CASE PTPbO 

gBT DEEVIC3 TO PRSn* 

SET re iOT CN 

EJEOr 

CASE PTPoX 

SET AM BRNR TE TO *ToiaI functicsi fiort.ts^" 
'SET hUXE^TB TO "H and 0 function sort^txt" 
«SE77 A MERN ATB TO "Shear Sbress HDVEC 2tAbURdBBC« sort.txt* 
*5ET A mgtQPl TE TO "Shear Stress HDVEC StUundance con.ttt* 
*SGT AC JERt gRTE TO "Shear Stress HDVEC 2:Functlon sort.taet'* 
^SET ALTERbZATE TO "Shear Stress HDVEC 2: Distribution sort.txt" 
*SEr AtiTBRMATE TO "Shear stress HDVEC ItClone Ust.txt* 
*SSV M/SS^NhTE TO "Shear Stress HDVEC 2iLocation eQrt.txt' 
SET ALTER^^ATB OK 



dl,30 5Ay "Database Subset Analysis" STYLE 65336 FONT "GaAfiva",274 COLOR 0,0,0/-1,-1,~1 

7 
? 

■ 

? 

? dateO 
?? • 

?? TIMBO 

7 'Clone- numbers ' 

7? 8TR(IN1TIATS',6,0) 

?? • through • 

7? STR(TSRMZHAS?S,6,0) 

7 'Libcariesi ' 

IF WTIBEfsl 

7 'All libraries' 

IP Gt9nREs2 
MARft-1 
DO WHILE .T. 
IF MARKxSTOPXT 
EXIT 
ENDIF 

USE $ELECI!ED 
GO MARK 
? ' » 

77 TRIMdibnune) 
fiTOE^ MARK41 TO MARK 
LOOP 

INDIF 

? 'Desiomations: ' 

IP BflnatchaO .AND. KmatchsO .AND. CoatchaO .AND. IMATCHaO 
77 'All' 

IF Ekoatchsl 
77 '^cact:, • 

ENDlP 

IF KcDatch-l 
77 'Human,' 
ENDIF * 
IF Omntchgl 
77 'Other. sp.* 

HNDIF 

IF Itatchnl 
7? 'HOCWE' 
ENDIF 

IF ^taatChsl 
77 'EST' 
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SMDXF 

? ■Oondensed format: analyslB* 
IF 

? 'Sorted fay NUMBER* 

SMDZF 

If ANALe2 

IF MALa3 

7 'Arranoed ABUNDAKCS* 

IF AMMi«4 

? •Sorted ty IMIEREST' 
IF AtO^S 

? 'Arranged Isy LOCATION* 
SNDIF ' 

IF ANALs6 

? ^Ar ranged by DISIEIBDTZON' 
£&inzF 

IF ANALs? 

? 'Arrax^red fay FUKCnON* 
ENDZF 

? 'Total clones represented: * 
?? 8IR(6TARror,$,0) 
? 'Total clones analyzed: * 
?? STR(ANAUIOr.6.0y 

1...^ ..^.^^ ..^^ ...... 

USS mMPOBSIO 

SCREE»T 1 Vm 0 BEADZNC 'Screen 1* AT 40,2 SIZE 286,492 PIXELS FOm> "Geneva*',? COLOR 0,0,0, 
DO CASE 
CASS ASOOiel 

* sort/mfflber 

SET HEADINQ CBH 
IP CQNDEKal 

SORT TDJT^Pl 0^7 ENTRVflTQMBHR 

XX> "CCMPRSSSION nisnbertPRG' 

ELSE 

03E radPi 

liet off fields maBberiL,D,F,Z,R,C,51ffRY,S,I3E5CRI PIOR 

^list off fields zuiinber,L,D,F,Z,R,C,£^3TRY,S,ISSCRIFTOR,££NGIH,RrE21D,I^^ 

CLDSB DftTABASSS 

BRASS IBdPl.CBF 

SX^IF 

CASE AKALs2 

• Bern/DESCRIPTOR 
SET ^EADI^38 W 

*QaEa TO TGm on DSSCRIFIOR, entry, MDMBER/S for X>a'S'.OR.]>'K*.0R.D«'0*.QR.D»'X*.OR.Da'I* 
*8C3RT TO TBSPl CK BmGr,nESCRIPTOR, NUMBER/ 5 for Da*E' .OR.D>'H''.0R.D«*O' .OR.Db'X* .QR.X>a'I* 
SORT TO TEMPI Oti B3IRY,5TART/S for Ds*E* .OR.D&*K' .C^R.Ds'O' .W.Da'X' .OR.D«' I' 
IF OGKCENal 

DO "OQIffiRESSIQM entry.FRG' 

list off fields number, L,D,F,Z,R,C,a^Y,S,DBSCRI7%CR,LSMCmi,R3^ 
CrOSft DftTABASBS 
B RASS TEMPI. DBF 
EtZDXF 
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CASS MOOiaa 

* sort lay abundance 
SET HSADINQ W 

fiOOT TO Jmel ON ENTRXiNUMBER for Da'E' .OR.tfc'H* .OR.D='0' .OR.Dx'X' .OR.D»'I»* 
IX) "COMPRESSION d23UndanC6.SRG' 

CASE AKAXi»4 

* sort/interest 
SET HEADINQ CN 
IF_O DNDENgl 

SORT 00 OSMPl ON ENTRYrKmBER FX)R Z>0 

DO "COMPRESSION interest . PPG" 

ELSE 

SORT m I/D,ENIW TO TEMPI I>1 
USB TEttPl 

list off fields nuit(ber,L,D,p,z<R,c,smiy,s,nEscRiP^ 

CLOSE DMSASASES 
ERASE ?!EMP1.DBF 
ENDIF 

C;iSE KMjbS 

* arrange/location 

SET fiEADZKG CN 
STORE 4 TO AMPLIFIER 
7 'l^cleort ' 

SORT ON EOTRY/NUMBER FIELDS RFEDTO, NUMBER, L,D,F,Z,R*C,QmvSf,S, DESCRIPTOR, LaCTH,!^ 
IF OQNDENel 

DO "Ccnpresslon location. prg" 

DO "Nozxnal subroutine 1* 
EKDIP 

? 'Q^oplasmic: ' 

SORT ON E^^^^Y,NUM3ER fields RPEND,i3UMBER,LiD,F,Z,R,C,ENTRY,S,DESau:PTOR,La3GTH,I^ 
IF OQNDiENsl 

DO "CoosuresBion location.prg" 

DO "Normal aubcoatine 1* 
ENDIF 

? •^^tbakelecon: ' 

SORT ON SNTRyrNUMBER FIELDS RFa©,NUM3ER.L,D,F,2,R,C,ENTOT,S,nESCRIPrOR,LEJ«GlH,TO 
IF O0(3DEMb1 

DO ^Conpression location. prg" 

DO ntonnal aubroutine 1" 
EKDXF 

? *C6ll eurface:' 

SORT CN EMIR5f,NUMaER FIELDS RFS»©,NUMBER,L,D,F,2,R,C,am«,S,DESCRlPTOR,LSMero,imT.I, 
IF CQNDENal 

DO "Conpreaaion locaticm.prg" 
ELSE 

DO^NQnoal subroutine 1" 
SNDIF 

? 'Intracellular merrbrane! * 

SORT GN anRY^KUMBER FIELDS RFE^lD»NUKB£RlLlD«F«ZfR/C«ENTR^#S•DESCRIPTOR«LEKGra,IKIT»I,OQtffi{EN 
IF OGNDENsl 

DO "Conpresslon location.prg" 
DO "Norjnal subroutine X" 

EKDIF 

? *mtocbondrial: * 

SORT GN ENTRY/NUMBER FIELDS RF£ND,KUMBER,L,D,P|Z,R,C/Sbmiy«S/ DESCRIPTOR/ LENGTH* Il^# I *CCH^^ 
IP OQNDENsal 

DO "Ccnpresaion location.prg' 

ELSE. 

DO "Motxnal subroutine 1" 
ENDIF 
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SORT W EK^.NOMBSH FIELZ>S HFBn),KUMBER,ti,0,P«Z,K»C,£NmV,e,D£SCRrFIO^ 
ZF CONBBfel 

DO "Ccnq^rdflsion location .prg" 
SLS6 

DO ■'Nonnal subroutine l* 
7 'Othert* 

SORT W EaTTRYrNUMBSR FIELDS BFEtQ}/ NUMBER, L,DiF,Z»R,C,ENm,S«D&SCRIPTOKrt£t^ 
ZF GOHDEKerl 

DO "CcRprassion locatlon^pro" 

ELSE 

DO ''Normal Bubroutine 1" 
BNDIF 

? 'Unknown)* 

SORT Q^7 ESTTRYfUUMHER FIELDS BFElb,NtJMBER/UD,F,Z,HtCtSII!RY,S,D£SCRIFTOR«LEl^^ 
IF CGNDQ9sl 

DO "Coopressiosi location »prg* 
ELSE 

DO "Korml subroutine 1* 
ENDZF 

IF OO^QSHNsl 

SET D5VICE.T0 PRINTKK 

S ET j RDTOER CM 

B3BCT 

DO "Output heading.prg' 
USE *AnarIysi6 location.dbf * 
00 "Create b&rgraph.prg* 

SET .HSM3IK0 OFF 

? * TiJUiCVZCNhL CUSS TOXAL tKIQUE SSM % TOZftL' 

LIST OFF FIELDS ZiMAME.OOgES, GOBIES, llEW,F£RCE27r,6RAFH 
CLOSE DATABASES 
ER2^ TQG2.CBF 
SET HEADim QM 

*USE *£toartGuyiFoxBASE4i/lsac:£ox files iTEMEMA9nSR«db£" 
QIDIF 

* arxange/distribution 

^T HERDING ON 

STORE 3 TO AMPLIFIER 

? *OelI/tiaflue specific distribution! ' 

SORT ON EKnor^NUMBER FIELDS RFEND,KUHBER,LiDiF,Z/RtC*Et3TR3r, 5, DESCRIPTOR, LE39G77I 
IF OQNDENal 

DO "CooprassioQ distrib.psy* 
ELSB 

D O 'N ormal subroutine 1* 
ENDZF 

7 ^N on-specific distribactoni ' 

SORT W £NTRy,NUMB£R FIELDS KFBND,NaMBSR,L,D«F/Z,R,C#ENTRSf#S/ DESCRIPTOR, I£N6TH,INZT,Z,0aN^ 
ZF OGNDENsl 

DO "Coiqpression distrib.prg' 

ELSE 

DO "Nomal suborautine .l" 
ENDZF 

? *Unknown distribution: * 

SORT GN DTTRYrNUMBER FIELDS RFEND^NOMBER, L,D,F,Z,R,C| ENTRY, S, DESCRIPTOR, LEtQGTTK^ZNCT 
ZF CQNOENsl 

DO "Ceoaepression distrib.prg* 

DO *Noz«l si2broutine 1" 
SKDZF 

IF OGNDENbI 

SET DEVICE TO FRIOTER 

SET PRINTER GN 
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DO *Oii^t heading.prg" 

'Analysis distribution. dbf 
DO 'Create bargrapih.prg' 
SST KEKD JNQ OFF 

? • TONCTIOiaL CLASS TOEAIi UNIQUE % TOIAL' 

? • 

LIST OFF PIELZSfi P.Kl^|CIiCENES,0aiBS,FBHCE(7r,GRA?H 
OiOSE DfttmSES 
EIRftSB 7EMP2.DBF 
S2T HEADING ON 

*USE *SinartGuy:FOKBASE+/Mae:£QX files :Tl^lE9A9TBR.dbf' 
BHDIF 

* 

CASE ma^i 

* arraxige/fxmction 

SSfP HEADING ON 

&tCS(B 10 ro AMPLIFIER 

7 ' BINDING PROTEINS* 

? 

? 'Surface molecules and receptors s' 

SORT ON fiKTRy,jaaM3ER FIELDS RPEND,NUMaER,L,D»F,2,R.C,E2«TRy,S,CESCRlPMR.LENS^ 
IF OQNDENal 

DO *Caepr6ssion function .prg" 



DO 'Nozinal subroutine 1" 
ENDIF 

? 'Calcium-<binding proteins:' 

SOOTCWSWTRY, NUMBER FIELDS RPa©» NUMBER, L,D,F, 2, R,C,mOT,S,DESCRlPTCR,LEW3Xa,INIT, 1*008^ 
IF CONDENbI 

DO "Conpression fimctiozi.prg*' 



DO *Noznal subroutine 1" 
EMDIF 

? 'Ligands and effectors i ' 

SORT ON ENnOf,iraMBER FIELDS RF^), NUMBER, L,D.F.Z,R,C,amiy,S, DESCRIPTOR, laNGra.INlT,^^ 

IF oowraw«i 

DO 'Oompression function.prg* 



VO "NOxAdl subroutine 1* 
ENDIF 

7 'Other binding proteins j • 

SORT CM ENTRy,NUMBBR FIELDS RFEMD, NUMBER, L,D,F, 2, R,C,ENTKy,S, DESCRIPTOR, UNara,INIT, I, CO^^ 
IP CQNDENsl 

DO "Contpression function.prg" 



PO^ ■N orml subroutine 1* 

IMDIF 

'EJECT 

? * ONCOGEStES' 
7 

? 'General oncogmeat ' 

SORT ON aWRY,NUMBBR FlfiLDS RFSND^NUMBER,L,D,F,2,R,C|ENTRY,5,DB SCR I P T aR ,IiEN0IH,INIT,I 
IF GC£3DENb1 

DO "Compression ^tmction.prg' 



DO "Nozinal subroutine 1" 
EUDIF 

?*CTP-blnding protei ns i ' 

SORT ON flrPRYjNUMBER FIELDS RFEI©,NIWBER,L,D,P, 2, R,C,EnOT,a, DESCRIPTOR, LENGTH, IMCT 
IF C0NDEN«:1 

DO ••Cornpression function.prg* 



DO "Normal subroutine 1' 
ENDIP 

7 'Viral elsnentst' 
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601^ ON ENTRYfKUMBER FXSEiDS KP£2n)iMUKBER«L,0,F«Z,R,C,Eimiy«S,D5SCRIProa,lf^^ 
IF OQ^lDBNal 

DO "CcRipreBBion function.prg* 

DO 'Normal subrmitine 1' 

? 'Klxiases and ^sphatases:* 

SORT ON ^NTRY^NOHBER FXSLDS KFEND«I^U^IB£R«L#D«?#Z/R#C/EN3Sl!r,S,DE:SCRIPT0R«I^^ 
IF CSGNDEMbI 

DO "Cdnpression function. prg* 
DO "Komal subroutine 1" 

E29DZF 

? 'Tumor-related antigeost ' 

SORT W amnr, NUMBER FIELDS RFBND,NU>BBR,I./D#F,2,R,C,SNTRy,S,DESCaRIP^ 
IF QOtnSiSKaX 

DO "Cesnpression function. prg* 
DO "Kornal subroutine 1' 

a^QXF 

*S7SCT 

? ' FStOTEIN m^IHETIC MftCHIKSRY PROtSINS' 

7 

? 'Transcription and Nucleic Acid-bir.ding proteins: ' 

SORT ON mPRY,NUMBBH FIELDS RFEND, OTMBSR,L,D,F, 2, R, C, aJTRY/S, DESCRIPTOR, tENCHH^ 
IF OONDBHsl 

DO *Coanipre8sion fiinction.prg* 
SLSE 

D O 'N oopal subroutine 1" 

£KDIF 

7 * Translation! ' 

SORT ON EMTRY,NIMBER F1EIJ3S RFEKD,NUKBER,L,D,F,Z,R,C, ENTRY, S, DESCRIPTOR, l^tKHK 
IF OGENDQIail 

DO "Ccopression fuxLCcion.prg" 
ELSE 

DO *Nonnal subroutine 1« 

5NDIF 

? 'Ribosonal proteins: * 

SORT ON £t?I*RY,NtIM£KR FIEIDS RF£ND,KUKBHR,LrD,F,Z,R,C,EtmCY, 6, DESCRIPTOR, I£3^?K^ 
IF 0QNDEN«1 

DO "CoQsnression function«prg" 
ELSE 

DO^omol subroutine 1* 
7 'Protein processing i * 

SORT ON fflnitY,KQMBER FIELDS RFE&a3#KCaffiSR,L^D,F,2;,R,C,E3miY,S«X3ESCRIPTORfLSNQTH,IM^ 
IF OGNDQIsl 

DO "Coirpression function. prg". 

DO ^Nozxnal subroutine 1" 

HNDW^ 

*&nDCT 

7 * ENZYMES* 
7 

7 'Fexroproteinsi ' 

SORT ON ENTRY,KDMBER FIELDS RFZND,KnMBER,L. D,F«Z,R»C, ENTRY, S,DE^::RIPT0R,LEr9Q1»,B^ 
IF CCNDENsl 

DO "Compression function .pr?" 
DO 'Noaaal subroutine 1' 

SKDOCF 

7 'Proteases and inhibitors:' 

ON ENTRV,NDMBER FIELDS RFa3D,KUMBER,L,D,F,Z,R,C, ENTRY, DESCRIPTOR, immi,INIT, I, GGH^ 
IF GONDENsl 

DO 'Compression function.pr?" 
ELSE 
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VO ^Normal subroutine 1" 

SNDIP 

? 'Qxiciative pho^oxylablon: ' 

gra^^ON^^^PF^ PIBLD9 WEJ®»iraMaER,L,D,P,2,R,C,EOTW,S,DESC5^^ 

DO "COB&reaslonr funetlon.prg" 
^^om&l subroutine 1' 
7 ' Su^&r 'fltetaboliszat ' 

DO "Coitpression function.prff' 



DO "Mdnnal subroutine !• 
7 *Amino acid metabolism: * 

^OT^OT^RV,NUK3ER FIELDS S?m},NUfBEK,L,D,F,Z,R,C,QTOiy,S,DESCRi™ 

DO "Coopression fuaction.prg' 

Et-SB 

DO '{tomaX subroutine 
ENDZ? 

? 'inicleie acid metabolism} * 

^^^^^^^^^'^^ ™DS RFEND,NUMBER,L,D.F,2,R,C;Emy,S,nsscai^^ 
DO •CojBpresflion function.prff* 

DO '*Monnal subroutine 1' 
S37DIF 

? 'Iilpid metabolism: * 

S^oStS^^'^'™^^ RPSND,lIt]MBSR,L,p,F,Z,R,C,DmW,S,DESCRIP^^ 
DO 'Conipression function .prg" 

ELSE 

DO "Noxxnal subroutine 1* 
ENDIF 

? 'Other enzymes I* 

S^CcS^a^'^'™^ R^SOT,WUMBER,L,D,F,Z,R,C,EWniV,S,DESC^ 

DO "Congpresflion function .prg" 
SLSE 

DO 'Moxtnal subroutine 1" 
♦EJECT 

I ' MISCEIiEANEOCJS CAXSQORIES' 

7 

7 * Stress* response t* 

S^S-^S-*??^^'*™"^ FIELDS RraC.NUMBER,L,D,F.2,R,C,Erraty,S,DESCaIFTOR.LE^^ 
DO 'Compression functioii.prg" 



DO "Slozxnal subroutine I" 
7 ' Structural;' 

g^JjJ^^'NUMBER FIELDS RFEND,W3MBER,L,D,F,2,R,C,EmY,S,DESaaPWm,LEN^ 
ro^Conpression function .prg** 

DO "Kozmal subroutine 1" 
EtSDIF 

7 'Other clones I ' 

gWMg^OT.NUMBER FIELDS RPEr©,m!BER,L,D.F,2,R,C,EWray,S;DESCRIPTOR,I£r^ 

DO •Coapxesslon function ♦prg" 
ELSE 
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OQ 'Konnal subroutine 1* 
SMDIF 

? 'Clcoes of ux^own fUBC tl oai' 

SO!^WmrRY,l:i((nmBR fields RFm),NUM3EH,L,D,F,2,R,C•E^^ro,S,DESCraPTC»,l^^ 
VO 'CoRipreBsion function .prg' 



DO "Kaxxnal subroutine 1* 
S29DIF 

I F_OQ NPgygl 
BJBCT 

*SET IXEVZCS TO FRimSR 
♦SET IRIOT ON 

IX) ^Output heading .pro* 

USE "taalyeia function, dbf" 
IXD "Create bargr^.prg" 
SET KEADINS OFF 

SCRBSN 1 TCEB 0 HEADING "Screen 1" AT 40,2 SIZE 2^6,492 PIXELS FONT "Q«nBvaM2 COLOR 0.0,0 
2 ' TOCftL TOIAL NEW DIGT 

•LIST 0^ ?IELDS P,Ui^fCXJastBS,OmBSfJW,VW::sm,QBA^ 
LIST OFF FIELDS F«M^,Ct£MSS,GE2]ES,2ilES«7,FERCEEn',CmAFK 
CLOSE DAXmSSS 
ERASE TEKP2.0BF 
SET HBADINQ CN 

*tJ5E *SitartGuy:FQKBASS4>/Maot£oK files t^ZmiASTER. dbf * 
ENDIF 

CASS JOO^ise 

DO "Subgroup Bvmaxy 3,prg" 



DO "Test print*prg" 
SET FHIOT OFF 
SET IS^nCB TO ^CBSSEti 
CLOSE DATABASES 
*ERASS TEHFLIB.DBP 

"ERASE mmm.wff 

*ERASE T£MPDGSIG.reF 

*ERASE fiEE£CTED«CBF 

CLEAR 

LOOP 

ENODO 
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* COMPRESSION 5UBROOTZ23B FOR UIALYSIS FROGRM^ 

USB ISKPl 

COONT TO TO T 

REPLACE ALL RFEND WITH 1 

MAHXl = 1 

8W2sO 

DO HHILH St42=0 ROa 
IF MARRl >» TOT 
PAOC 

OOUITP TO UNIQUE 

COWr TO KEHGEKES FOR Ds 'H' .OR.Ds*0* 

SN2al 

LOOP 

BNDIP 
GO MARKl 
CUP « 1 

STOiRE WTRY TO TSSTA 

SW « 0 

DO VOUIiE SW=0 TEST 
SKIP 

6TQRS WTRY TO TBSTB 
IP TES TA B TCSTS 

WP B DtJPi-1 

XjOOP 
B3DIF 
GO UftKKl. 

REPLACE RFEND WITH UUP 
MARKl > KAm<i-DUP 
SN»1 
LOOP 

WDM TEST 
LOOP 

ENDDO ROLL 
•GO TOP 

STO^ Z TO LOG 

USE * Analysis location .dbf 
LOCATE FOR Z«LOC 
REPLACE CLONES WITH TOT 
REPUkCE GENES WITH U£TIQUE 
REPLACE NEW WITH NEHQ£NE$ 
USE TEMPI 

SORT UN RFOSDyU TO TQfP2 

USE TEr4P2 

?? 8TR(mTiaUE,5,0) 

77 * genet, for a total of ' 

77 8TR(T0T|5,0) 

77 * .clonM* 

7 ' V Coincidence' 

list o££ fields nuzQbor,RF£21D,L«D#?^ZiR«C«ami!:,S,I3esCRIPTOR,L^^ 

•SET PRIOT OFF 
CLOSE DATAEASES 
ERASE QiEPl.IBF 
ERASE TE31P2.DBF 
USE TOdPUBSIO 
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USE TQIPl 

COUNT TO rar 

REPLACE ALL RFEm> wnR 1 
KARXl » 1 

DO KHILB SH3-0 ROLL 
IP MftRRl >& TOT 
PACK 

OOUOT TO UNIQCTE 

6W2b1 

LOOP 

ENDXP 
GO MARKl 
WP sr 1 

STORE QfntV TO TESTA 

8H • 0 

DO t^HILS SWaO TEST 
SKIP 

STOKE EETTRY TO TE5T6 
IF raS TA s TBSTB 
DEZ2TE 
COP e DCJP^l 

LOOP 
• SMDIF 
GO HARKl 

REPLACE RFEND WITH SUP 
MARKl ■ UARKl+DD? 

S»al 

LOOP . 
EHDOO TEST 
LOOP 

EHDDO ROLL 
*ERONSB 

•^ssr FRunrER on 

SORT QtT DATE TO TQSP2 

USE TBKP2 

?? STR(Qin:QDE,4«0) 

?7 ' genesi for a total of 

7? STR(TOT,4,0) 

77 *' clooeB* 

7 

7 < V Coincidonce* 

OOOOT TO P4 PGR 1-4 

IF P4>0 

7 STR(P4,3,0) 

77 ' genes with priority ■ 4 (Seconda:^^ analysis:) ' 

list off fields nuihber,RFraD«L,D,F,2,E,CtSmy/Sfna:5CRIFT0R,LS^^ for 1-4 
7 

SNDIF 

COUOT TO P3 FOR Z«3 

XF P3>0 

7 STR(P3i«3,0) 

7? ' genes with priority ■ 3 (Full insert sequenoe: ) * 

list off fields nuihber.RFEtID«L,D/F#2^R/C,EtinCf,s»DESCRIPTOR,LEK9^ for 3<i3 

? 

^J3DIF 

OOQMP TO P2 FDR lu2, 

IF P2>0 

? STR{P2,3,0) 

77 ' genes with priority > 2 (Prinazy analysis eoRipletet)' 

list off fields nuznber.Rraro,L,D,F«Z,R«C,ENm»6*0SSCRIPT0R|L£3iQTH,lNi^ for I«2 

7 

ENDIF 

OOCMT TO PI FOR Xel 
ZF P1>0 
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?? • genes with priority » 1 (Prijnaxy analysis naededt ) • 

iTml,®'' fields nmtiber,RPEbD,L,D,P,z,R,c,5mY,S,DESCRIPTtm,L^^ for Isl 



*SET ?RZOT OFF 
CLOSE DATABASES 
ERASE TEMPI. DBF 
ERASS 7EtlP2.DBF 

USE 'SmartGi^iFcotBASE^/Maoffcx filesidones.dbf' 
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9 cmfKBsszm subroutxhe for analysis progsums 

USE TSUPi 

GCKsrr TO rroT 

REFIACS ALL HFSND WZTK 1 
KAHKl n 1 

DO WHTTiF. SW2«0 ROUi 
IF MAm >e TOT 
PACK 

COWr TO UNIQUE 

LOOP 

^IF 
GO lARKl 
OOP a 1 

6T0RS &n*Ry TO TESTA 

&9 m 0 

DO WRILS Slf^O TS67 
SKIP 

STORE ENHUr TO TESTS 
IF TESTA s TESfTB 

DOP e DDPfl 
LOOP 
ENDIF 
GO KABEl 

REPLACE RFEND WITH DUF 
HARKl e KARXlf DUP 
SWsl 
LOOP 

ENDDO TEST 
LOOP 

Q3DD0 BOLL 

♦BROWSE 

*SET PRINTER ON 

SORT GN NUMBER TO 'ZSUP2 

USE TSMP2 

77 STR (UNIQUE, 4,0) 

?? ' gene8, for a total of « 

7? STO(T0T,5,0) 

77 • Clones' 

? * V Coincidence* 

list off fields nuidber,HESND,LtD.F,Z,R,CiEr7m,S,DESCRIPTQR,La30^ 

♦SET PRINT OFF 
CLOSE DATABASES 
ERASE TEKPI.DBF 
ERASE TE2I?2*I)6F 

USE *SnsirtQiviFoxBASEt/mc!fooe files: clones. db£* 
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* OOHPRESSZON SUBRDOnNS FOR Al^^YSIS PKCQRAHS 

USE TEMPI 

CQGNT TO TOT 

REPWOG AUi ?FWD WIOH 1 

MftPKl el 

6H2sO 

XX) WHttiE S>raaO ROIX 
IP MARKl >• TOT 

00(3Nr TO CHZQOE 

COUNT TO NEMSENES FOR Da*U> .QR*0a(O* 

LOOP ■ 

GO MARKl 
m? m 1 

8T0R3 ENTR5f TO TESTA 

sw ft b 

DO W Hgg S^sO TEST 
SKXP 

STORE rniKi TO TS5T3 
IF TESTA s OQSTS 

DUP s DOP+l 
UIQP 

GO MARKT 

REFIACB RFEZro WITH DUP 
MARKl - KARKl^CUP 

XjODP 

ENDDO TEST 
UOOP 

ENDDO ROUi 
Gp TO P 

STORE R TO FUNC 
USE "Analysis function.dbf * 
LOCATE FOR PoFWC 
'REPLACE gJONRS WITH TOT 
REPLACE GENES WITH UNIQUE 
REPLACE NEW WITH ^3EWGE2]E5. 
USE TEM PI 

SORT GN RPGMD/D TO TEMP2 

USE TEMB2 

SET HEADZM CN 

?? STR (UNIQUE;, 5,0) 

?? ' genes, £cbc a total o£ ' 

77 STR(T0T,5#0) 

7? ' clonee' 

7 • * V Coincidence' 

list off fields ni2Biber,RFE2ro,UO,F,Z,R,C,EtmiV,S,DE5CRIPTOR,IiSN^ 
»•* 

★SCREEN 1 T^S 0 HEADZN5 "Scre en 1' AT 40,2 SIZE 286,492 PIXELS FONT "GenevaM2 COLOR 0,0, 
^list c££ fielda RFE}3D,S,Z3ESCRIPTOR 

♦SET PHIKT CEPF 
CLOSE DATABASES 
ERASE TEMPI. DBF 
ERASE TPg? 2»nBP 
USE TSMPDESIG 
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* CCMPRESSION SOBRODnNE; FOR WhLY8I8 PROGHAKS 

USB TaiPi 

COUNT TO TO T 

RBFZACB AUi HF£MD WITH 1 
liARKl n 1 

CO KBX££ 6W2sO ROUi 
IF MARK! » TOT 
PACK 

OOU^ TO tfiUQUS 

LOOP 
ENDIF 
GO MARKl 

SUP X9 1 

$TOR& TO TBSTh 

SW ■ 0 

PQ W HILE SMsO TEST 
gIP 

STORE anHV TO TSSSfTB 
2F TSm « TBSIB 

lOOP 
£MDXF 
GO MARia 

REPLACE RFGS^ WITO COP 
KARRI « UARKI-hDDP 

XOOB 

EMDDO TEST 
XOOP 

mSX> ROLL 
GO TOP 

STORE F TO DZST 

VSE ** Analysis distribution. dbf" 

IXXrATE FOR PeDIST 
REPLACE CLONES WITH TOT 
REPLACE GQ^ES WTIH DNIOOB 
USE TEMPI 

cor t on rfend/d to TEKP2 

tTSB TEUP2 

?? 61R(UNIQUS,5«0) 

7? * 0«nes, for a total of ' 

?? STR(TOT,S,0) 

?7 ' Clones' 

7 ' V Colxioidcnoe ' 

list off fields xuxiter,RFESro,L,DrF,Z«R/C,SSR!CV,S,I£SCRXPTOR,LEMQ!^ 

*SBT PRINT QPP 
CTQfTB DATABASES 
BRASS TEMPl.OBF 
.BRASS TSMP2.DBF 
USE CTIPOSSZa 
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♦ COMPRESSION SUBROOTZNE TO'R ANALYSIS PHOCrRAMS 

USB TOMP 1_ 

OQIXNT TO TOT 

BSFLACB ALL RmiD WITO 1 

lORRl - 1 

SW3'0 

CO 14HIXiE 6W2sO BOLL 
IF MARKl » TOT 
PACK 

OOUOT TO XSNIQUB 

LOOP 
SNDI? 

GO mm 

DOT • 1 

STORB SNTH^ TO TESTA 
SW « 0 

00 WHII£ SWtsO TEST 
SKIP 

ST0P£ B9TRY TO lESZB 

IF TESTA B TESTS 

QEUeiE 

DDF .s IXIF^l 

LOC^ 

BOIF 
GO MARKl 

BEPLACE-HFEND WITO XXJP 
MAm « MAaKl+XKJP 
S»bI 
LOOP 

SNDDO TEST 
LOOP 

VNDDQ ROLL * 

GO TOP 

tJSB TEMPI 

7? GmmXQM»S,0) 

57 • firenes, for a total of • 

77 STO(TOT,5,0) 

7? ' clonea' 

' * V CoincideDce* 

list off fields number, RFEa!©,LrD,F, 2. R,C,ENray,S,DESCM 

* 

*SBT PESir OEFP 
CLOSE CATABASra 
ERASE TEMPI. DBF 
USB TSMPDBSIG 
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* CGNmESSXCS^ VGR A2Q^|VSIS PROGRAMS 

USE "SiBaxtOuyrFoodaAS&./MactSox files :Clan6£.dbf' 

oQPsr TO rsxpi rai 

USB TQSPl 

C30OOT TO IDQENB POR D»'£' .OR.D.'0' .OR.D=»H' .OR.Da'N' .OR.D='R' .OR.JDa'X' 

FOR D.-II' .QR.te'O' .OR.D.'A« .(Sl.D=«U' .OR.Db'S' .C«.0«'M' .0R.D»'R' .QR.&'V 

OOUMT TO TOT 

REPLACE ALL RFD3D WITH 1 

wsn ■ 1 . 

GW2aO 

DO WHILE 6M2aO JtOLb 
TP MARKl >s TOT 
PACK 

oount to uniqde 

SK2b1 

LOOP 

SNDIF 
GO UARKl 
DUP • I 

STORB £NTRr TO TEffSX 
SW « 0 

DO WKZLS S^sO TSST 



&TGSm mrSCt TD TBSTB 
IF teSTft. ■ TBSro 
DELETE' 
rap a DUP4-1 

LOOP 
GO lAHKl 

REPLACE RFEND WITH SOP 
lARKl s MARK1+IX7P 
fiHbl 

LOOP 

ENXSDO TEST 
LOOP 

mCDO ROLL 

*BROWSB 

*SET PRLNU'EK W 

SORT ON RFE!SD/D,KIIMHER TO TEMP2 
USE 

REPLACE ALL START BFEKD/ZDGENB*10000 

7? STRn3NI0fOE,5,0) 

77 * gents* for a total of • 

77 eTR{T0T,5,0) 

77 ■ clones* 

? ' Coincidence V v Clones/lOOOO' 
set he ading off 

OTffiEN I WPE 0 HEADTO -Screen 1' AT 40,2 SIZE 286,492 PIXELS TOWT -Geneva",? COLOR 0,0,0, 

^^•^^ nuiaber,RFBND,STAHT,L,D,P,2,R,C,EOTR2f,S,nEBCRIPTO^ 
♦SET PRDTT OFF 

CLOSE DATABASES 

ERASE TEMPI. CBF 

ERASE TEUP2.nHF 

USE *SnartGuy:FoxBASBt/Hac:fQx f ilea: clones. dbf* 



wo 95/20681 



PCTAIS9S/01160 



^ OC3«PRESS10N SaBRCOTZNE FOR ANftLVSXS PROGRAMS 
USB TEMPI 

OQOOT TO HXJENB FOR D«'S» .OR.Ite'O' .OR.D»'H* .QR.Ds'N- .0R.Ds9»R' .DR.Da'A' 

mSVB FOR Do'N^OR.D='D^OR.Ite'A».aR.D='U'.OR.D='S'.OR.D«*M'.OR.D*'R'.OR.l)«'V 
PACK 

COUNT TO TOT 
MARKl el. 

DO WKZLB SM2eO ROUJ 
IP MAkRKl U TOT 
PACK 

CXXJMT TO UNIQUE 

LOOP 

EMDIF 
GO HARKl 
DOP » 1 

STORE EMTRY TO TOSTA 
SW • 0 

DO KHILS SWsO 7SST 



STQRS ENTRY TO TESTB 
IF TBBTA =: VBSfTB 



rap « DUP+X 
LOOP - 
I24DIF 
GO lARXl 

REPL^ Rmn) WITH DUP 
MT^RKl « K;iHKl*i-DUP 

LOOP 

ENDDO TEST 
LOOP 

EKODO ROLL 



*SET PRIOTER CW 

SORT OW RFEND/D, NUMBER TO TEMP2 
USB TSMP2 

RSPLACS ALL START WITH ?SWO/IJXSWB*10000 

?? 5TR(UKIOU5r5,0) 

7? • gm99, for a tdtal gf • 

?? STR(T0T,5,0) 

77 * clanu' 

7 ' Coincidence V V Clones/aOOOO' 

B e fc he ading off 

SOIB^ 1 TWE 0 HE RblKG 'Screen V AT 40,2 SIZE 286,492 PIXELS FONT -Oeneva\7 CXSLOR 0,0,0, 

liet fields number, RPBHD, START, L,D,?, 2, R,C,IN]OT,S, DESCRIPTOR; n^lT, I 

*SBr PRIKT OFF 

CLOSE DATABASES 

ERASE TEKPl.DBF 

ERASE 7B1P2.DBF 

USE "SmarCQuysFoxBASE^/^cifox f ilea i clones. dbf* 
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USB TSfPl 
OOGN? TO TOT 

?? • Total of 

?? 8TR{mr,A,o) 

77 * ciootts* 

7 

*liat off fields nmBber,L,D>F,Z|R,C,EOTRY,Ig SUaPllK ,LaK^ 
list off fields nunberiL«D,F,Z,R,C,ENTR!r,DESCRIPrC»l 
CLOSE CAtASASeS 

nSE ISMPOISSZG 
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^Lifescan menu; version 8-'7-94 
BBT lALK OFF 

set (Savice to saeen 
CLEAR 

USE *enttri:Gvy;PaxBRSE»/Meic:fox files t clangs. db£' 
BT OTB_U ]gDft?ns() TO Update 

GO BOTICH 

STORE RECMOO TO doneno 
STORE 6 TO looser 

CO vsai£ .7. 

* ProQXQjn* t Li.£6seQ XDenu.fmt 

* Sate . • . * t 1/11/95 

* version.: FoxBASB+/Hac, revision 1.10 

* Notes. . . • : Fozznat file Lifftse^ menu 



SCREEN 1 WPS 0 HEADINS -Screen 1" AT 40,2 SIZE 7B$,AB2 PIXELS FOOT "Geneva", 268 COLOR 0.6, 
« PIXELS 18,126 TO 77,365 ST2LE 2B479 COLOR 3 27 67, -2 5 600, -1,-1 6223, -16721, -15725 
e PIXELS 110,29 TO 188,217 STOLE 3871 COLOR 0,0,-1,-25600,-1,-1 

8 PIXELS 45,161 SAY -LIPESBO* STS^E 65536 FONT 'Geneva', 536 COLOR 0,0,-1,-1,7135,5884 

8 PIXELS 36,269 SAY SOYLB 65536 PONT •<3«neveM2 COLOR 0,0,-1,-1,7135,5884 

0 PIXELS 63,143 SAY •Molecular Biology DeaJctop' STYLE 65536 FONT "HelveticaMS COLOR 0,0,0, 

8 PIXELS 90,252 TO 251,467 STSfLE 28447 COLOR 0,0,-1,-25600,-1,-1 

8 P TXFT i S 117,270 GET Chooser STYt£ 65536 FONT •Chicago*, 12 PICTURE "G^RV ^rtarocript profiles 
8 PIXELS 135,128 SAY Lfptaace STYLE 0 PONT 'GenevaM2 SIZE 15,79 COLOR 0,0,0,-25600,-1,-1 ' 
8 P IXEl iS 171,128 SAY clonono STYLE 0 PONT •Geneva', 12 SIZE 15,79 COLOR 0,0,0, -25600, *-l',-l 
8 PIXELS 135,44 SAY "Last update:" STlfLE 65536 FOOT •Geneva •',12 COLOR 0,0,-1,-1,-1,-1 
8 PIXELS 171,44 SAY "Total clonesi" STffiE 65536 FONT "Geneva", 12 COLOR 0,0,-1,-1,-1,-1 
8 PIXELS 45,296 SAY "vl.30" STYLE 65536 FONT •Geneva', 782 COLOR 0,0,-1,-1,-1,-1 

* EOF: Lifeseq menu.fint 

READ 
DO CASE 

CASS Chooserel 

DO "SmartGuyiFoxHASE-f/Macsfox files :Oatput prograins tester analysis 3.prg" 
CASS Choo8ere2 

1X> •StnarcGuyiFox3ASB4-/Mac;fo>c filessOutput programs: Subtraction 2.prg" 
'CASE Choosers3 

DO "SaBartGw(ytFo3tBASB^/Mac:fox filesiOutput programs : Northern (eingle) .prg" 

CASE Choosere4 

USE "Libraries^dbf 
BROWSE 

CASE ChooseritS 

DO "SmartGuytFoxEAS&i'/Kactfox filestOutput progzamsiSee indivic3ual clone.prg* 

CASE choo8er«6 

DO "SnartGuyiFGXBASE-f/Mac;fox files }l,lbrariesiOiitintt programs :Menu.prg" 
CASE Choosers7 



SCRE^ 1 OFF 

RETORN 

ENDCASE 

LOOP 
EMDDO 
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61,30 SAY "Database Subset Analysis" STVU; 
? 

7 
? 
? 

7 datsO 

?? • ' 

77 TZMS{) 

? 'Clono xiunbars * 

77 STIl(IN27XATB#€#0> 

77 • through • 

77 S191(CT1MINATE»6#0) 

7 'Libraries s * 

IF £NTXREsl 

7 'All librarifis- 

ESDZF 

IF ENrZBEs:2 
KASKal 
DO WHILE .T. 
IF MARIOSTOm 
E3CIT 

BJDIF 

USE fnTiKCTTKD 

GO MARK 

7 ' ' ' 

77 IRIUdibnaiBe} 

STORE HARK41 *I0 iAHK 

LOOP 

raoDo 

EMDIF 

? 'Desisnationsi ' 

IF £^tdh«0 .AKD, ftnatchsO .AND. QoeatchsO 

77 'All* 

ENDIF 

IF Boatehitl 
77 'Exact,' 
WDXF 

IF I&natchsl 
7? 'Ruxoon, * 
SNDIF 

IF CKDatchal 
77 'Othar sp.* 
B23DIF 

IF CaSDESml 

? 'Coodensed fonnat analysis' 

SNDIP 

IF AKAL-1 

7' 'Sorted by NUMBER' 

SNDI7 

IF ANAL«2 

7 'Sorted lay jntry' 

ENDIF 
IF ANALbB 

7 'Arranaed hy ABUNDAm* 

BMDIF 

XF ANAL«4 

7 'Sorted by INTEREST' 
IF Km^$ 

7 'Arranged ]:y LOCATICfl* 

ENOIF 

IF Mtil^B 

7 'Arranged hy DiSfmiBUTIC&T* 

SMDIP 

IF AKALa? 

7 'Arrazagsd by FOKCTIQN' 



65536 FONT "Geneva", 274 OQLOR 0,0,0,-1,-1,-1 
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? 'Obtal clones r^praaeaeed; * 

77 STR(STAR!rar/6,0) 

? 'total dmes analyzed! ' 

7? SIR(MliVLT0T<6,0) 

7 

7 
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OSB lEMPl 
CSOQNT TD TOT 

?? ' (total of • 

?? sro(wr,4,o) 

?? • cLoaeB' 

*li8t 0£f fields rmibex»uv,T,z,K,c,mrscx,m&CBiPion,VBi9^ 
list off fields nuna3er«L,D,F,2,R,c,EznsQr,DEse3^^ 

CLDSB OmEAdBS 
ERASE 3Sm,03F 
UaS TQtPDBSIG 
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USB TEMPI 
0CXV7? TO TOT 
?? • Total Of 

?? sm{Tor,4,o} 

?? ' Cl0O9St 

? . 

*list off fields nuraber,L,D,P,Z,R,C,mRY,DSSCRIPTOR,iaOT{,RF^ 
list off fields nURib«r,L,D,F,Z,R,C,aT7eY«CSSCRZPTQR 
nrOSE OAZABASSS 
EBASS TQ!?1,DB? 
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ntorthsrn (single), version 11*25-94 
close datalaaaes 
SETT TALK OFF 
fiSTT PRINT 0?? 
SET EXACT Or? 

CLaesAR 

gICT 5 ( > TO Bobjeot 

CTOR E ' -TO rWbject 

fiTQRB 0 TO Itoib 
STORE 0 TO Zog 
STORE 1 TO Bail 
ZX3 WFCCLB .T. 

* Program.: Northern (single). fmt 
Date : 8/ 8/94 

* Version.: PoxBAS&f/Mao, revision 1.10 

^ Notes....: Fdntnt file Korthem (single) 

* 

SCR^^l TYPE 0 HBADZ19C3 "Screen 1' AT 40,2 SI2E 286^492 PIXELS FONT "GenevaM2 COLOR 0,0,0 
a PIXELS 15,81 TO 46,39» STtt£ 28447 COLOR 0,0,-1,-25600,-1,-1 
9 PIXELS 89,79 TO 192,422 STSfLB 28447 COLOR 0,0,0,-25600,-1,-1 
9 rogca 115,98 wet "Entry Sra*B €5536 FOOT ■GcnevaM2 COLOR 0,0,0,-1,-1,-1 
9 PIXELS 115,173 GET Eobject ST3PLB 0 FCKT •QenevaM2 SIZE 15,142 OOfL/SR 0# 0, 0,-1,-1,-1 
9 PIXELS 145,89 SAY •Description' STYIfi 65536 PCMT '•GenevaM2 COLOR 0,0,0,-1,-1,-1 
9 KXELS 145,173 GET Dobject STOLE 0 POMT 'Qeneva'',12 grra 15,241 COLOR 0,0,0,-1,-1,-1 
9 PIXELS 35/89 SAY 'Single Northern search screen" STVIS 65536 FOOT "Geneva*, 274 COLOR 0,0,- 
9 PIXELS 220,162 GET Bail firmS 65536 FONT "Chicago", 12 PICTORE "S^R Concinue;Bail out" 
9 PIXELS 175,98 SAY "Clone I?!" STSOE 65536 PONT •Qeneve";12 COLOR 0,0,0,-1,-1,-1 
9 PIXELS 175,173 GET Nunto STYLE 0 FCWT •Geneva", 12 SIZE 15,70 COLOR 0,0,0,-1,-1,-1 ' 
•8 PIXELS 80,152 SAY "Enter my ONE of the following:" STVIf 65535 FO^ "Geneva", 12 COLOR -1, 

* ^Cffi Niarthem (single) .fmt 

READ 

IF Bail<i2 
CI2AR 

screen 1 off 
RSHmK 

USB "SnaartGuy:FoxBASE^/MactFO}C files : Lookup .dbf" 
SET TALK'CN 

IF So39ject<>' * 
STO»E OFPER(Bol:»ject} to Soli^ect 

SET fiAFgiy OFF 

SORT O N a atiy TO "Lookqp entry, dbf" 

SET SAFETY ON 

USE "Lookup ectry,db£« 

LOCAro FOR Loo)cii&object 

IF .NOTtFOUllDO 

CLEAR 

LOOP 

SNDIF 

fiROMSE 

STORE Eotxy TO Search^ 

CLOSE DAIMA6BS 

B RASS "TiOOlnTp ' entry, dbf " 

IF Ddbjecto' * 
SET E XACT OPT' 
SET SAFBTJT OFF 

SORT C N de scriptor TO "Lookup descriptor, dbf " 

SET SAFETO On 

USB "Lookup descriptor .dbf* 

LOGATO FOR UPPER (TRIM (descriptor) )at3PPER (TRW (Dobject) ) 

IF .KOT.FOUNDO 

CLEAR 
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LCX)P 

EKDIP 

BROHSB 

SIOHE Bntxy 10 Seardhval 

CLOdE DATAB;i5ES 

BRASS 'LooJcup deecriptor.dbf" 

SST S3CACT ON 
ENDIF 

IF MniboO 

USE "fi[oartGuy:Fo:(BASB+/MaotFD>e £iles:cl08ieB*dbf " 
GONunb 

BIQRB Stttxy TO Seardxval 
£NDIP 

Cr£AR 

? *Korthexn analysie for ezxtzy ' 

?? Swrdival 

? 

7 'finter Y to proceed* 

WAIT TO OK 
CLBAR 

IP t7PSSR(0K)<>*Y* 
fl creen 1 off 
PETURN 
EMDIF 

* 

* CCHPRESSZON SUBROUTINE FOR libraxyjdbf 

7 *Cosopreasing the Libraries file now. , < ' 

USE 'SnartOuytFoxBASE-f/KactFox f iles: libraries. dbf 

SET SAFETY OiFF 

SORT Oil library TO 'Caonpreaeed libraries. dbf" 

* FOR entc red>0 

ggr 6AFSTV ON 

USE *Conpreased libraries .dbf ' 

DELETE FOR exitered-O 

PACK 

OODWr TO TOT* 
KMKl B 1 
SW2iiO 

DO WHILE SW2bO ROLL 

IF MARKl x» TOT 

PACK 

6N2sl 

LOOP 

ENDIF 
GO MARKI 

STOERE library TO TESTA 
SKIP 

dTO»E Libraxy TO TESTE 
IF TESTA e TESTE 
DELETE 
SMDIF 

MARKl . l^ARSUf 1 
LOOP 

ENDDO ROLL 

* Northern analysis 
CUBkR 

7 *Doing the northern novr. . . * 
SET TAUC ON 

USB ' Smart Ouy ! FDXBASE»/Mate ; Pox files iclonea.dbf" 
SET SAFSnr CSFF 

CDP^r TO 'Hits.dbf* FOR entryftseardxval 
SET ShFSnPC ON 
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CLOSE DAXABASSS 
fiELBCT 1 

VSB "OanpzMSdd libraries. dbf* 
STORS RBCOOCmO 70 EatXiBa 

USE "Hits.dbf" 

MarSeol 

CO P2HZLE .T. 

flBLBCT 1 

IF Mar)oEatries 

EXIT 
ENDZF 
GO MARK 

erORfi llhraxy TO Jigger 
BBLBcr 2 

COUm TO 2o0 FOR XihraxyfesJiggor 
fiEUB CT 1 

KBPUUCB hits with Zog 
X/30P 

EblDDO' 

6BLBCT 1 

BROMSE FIELDS Iild8ARy»LIBKAMB,a?roREDtfHXTS AT OfO 
CLBAR 

? 'alter Y to prlflt: • 

WATT TO FEZNSSr 

IP DPSBR (FRINSET) « ' Y ' 

SET FHZNT W 

a£AR 

£3ECT* 

SCRSm 1 TYPE 0 HEADING "Screen 1" AX 40*2 SIZE 28£|492 PSXELS FOOT "GenevaM^ CCEOR 0,0,0 

? •DATABASE mVRIBS MATCHIKG EMERY ' 

?? Seerciival 

? DAIBO 

? 

SCREEK 1 7Y£B 0 BSADHTO "Screen 1" AT 40;2 SIZE 286,492 PIXELS FONT "Geneva*,? COLOR 0,0,0, 
LIST OFF FIELDS librazy , libname^ entered, blta 

? 
? 

SELECT 2 

LIST OFF FIEU)S NaHBER,LIBIUUnf#0,S,F,Z,R,Sin3Y,DESCRXPT0R,St?START,ST^ 
SET 'SSdJK OFF 
SET PRINT OFF 

moiF 

CLOSE DATABASES 
SET TALK OFF 
CLEAR 

DO "Test print .prg' 
RETORN 
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TABLE 6 



library 

AOENIfiBOl 
ADRBtOROI 
ADAENCmi 
AMLBN0TD1 

BMARNOne 

CAnONOTDI 

CHAONOT01 

OOnNNOTDl 

PBRAOTDl 

FSRA3Ta2 

FIBRNQTES 

RBfWOTOl 

RBW40TD2 

HMCINOTOI 

HUVELPB01 

HUVB40eoi 

HUVSSTB01 

HYPONO801 

KfONNOTOI 

UVRMCmi 

MUSCNOT01 

OV10ND601 

PANCNOTOl 

prruNORoi 

PmiNOTOI 

PLACNOB01 

SlhTTNOTtS 

SPINFETDI 

SPLMNOTX 

STOMNOrroi 

6VNORAB01 

TBLVNCSra 

TCSTNOTOI 

THP1NOB01 

7HP1PEB01 

THP1PLB01 

UB37NOT01 



Ubname 
tnBamed adenoid 
Adrenal gland (r) 
Adranal gland fT) 
AML blast cells (T) 
Bone marrow 
Bone marrow fl) 
Caidtae muscle (T) 
CHn. hamster ovary 
Corneal ctfoma 
Fibnobleat, AT 5 
Fibroblast. AT 30 
Fibroblast AT 
Fibroblast, iiv 5 
Fibroblast* uv ao 
Fibroblast 
Fibroblast, nonnal 
Mast ceD Una HMC-1 
HUVEClFN.'mP.tJ'S 
HUVEC eonrrol 
HUVEC Shear stress 
Hypothstamua 

Kidney CO 
UwrfT) 

UmgfT) 

Skaieial musde (T) 
CMduct 

Pancreas, normal 
Pituitary (r) 
Pituitary (T) 
Plaeanta 

Small Intestine (T) 
SpleentHver. fatal 
Spleen (T) 
Stomach 
Rheum. syr«ovlum 
T + B lymphoblast 
Testis (T) 
TWP-1 control 
THPphorbol 
THP-1 phoibotLPS 
Ud37, monocytic leuk 



numberlibrary d a 

3304 US37NOT01 E H 

3240 KMC1NOT01 B H 

3269 HMC1NOT01 E H 

4693 KMC1NOT01 E H 

8989 HhACINOTOI E H 

9139 HMC1NOT01 E H 



f z f enlry 
C C T KUMEF46 
OCT HUMEF1B 
C C T HUMEFia 
OCT HUMEFlB 
C C T HUMEFlB 
C C T HUMEFlB 



deserlptor 
Elongation laetor 1*baia 
Ebngalion factor 1-faeta 
Elongation laeior 1-beta 
Elongation factor i-bata 
Elongation factor i*beta 
Elongation factor i-beta 



rfatanatari rfend 

0- 0 773 

0 370 773 

0 371 773 

0 470 773 

0 327 773 

0 375 773 
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imAT IS CLAIMED TBi 

1. A method of analyzing a specimen containing gene 
transcripts, said method comprising the steps of: 

(a) producing a library of biological sequences; 
5 (b) generating a set of transcript sequences, where 

each of the transcript sequences in said set is indicative 
of a different one of the biological sequences of the 
library; 

(c) processing the transcript sequences in a 

10 programmed computer in which a database of reference 
transcript sequences indicative of reference biological 
sequences is stored, to generate an identified sequence 
value for each of the transcript sequences, where each said 
identified sequence value is indicative of a sequence 

15 annotation and a degree of match between one of the 

transcript sequences and at least one of the reference 
transcript secjuences; and 

(d) processing each said identified secfuence value to 
generate final data values indicative of a number of times 

20 each identified sequence value is present in the library. 

2. The method of claim 1, wherein step (a) includes 
the steps of: 

obtaining a mixture of mRNA; 

making cDNA copies of the mRNA; 
25 isolating a representative population of clones 

transfected with the cDNA and producing therefrom the 
library of biological sequences. 

3. The method of claim 1, wherein the biological 
sequences are cDNA sequences. 

30 4. The method of claim 1, wherein the biological 

sequences are RNA sequences. 

5. The method of claim 1, wherein the biological 
sequences are protein sequences. 
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6. The me'thod of claim 1, wherein a first value of 
said degree of ]nat:ch is indicative of an exact match, and a 
second value of said degree of match is indicative of a 
non*-exact match* 

5 7. A method of comparing two specimens containing 

gene transcripts, said method comprising: 

(a) analyzing a first specimen according to the 
method of claim 1; 

(b) producing a second library of biological 
10 sequences ; 

(c) generating a second set of transcript sequences, 
where each of the transcript sequences in said second set 
is indicative of a different one of the biological 
sequences of the second library; 

15 • (d) processing the second set of transcript sequences 

in said programmed computer to generate a second set of 
identified sequence values known as further identified 
sequence values, where each of the further identified 
sequence values is indicative of a sequence annotation and 

20 a degree of match between one of the biological sequences 
of the second library and at least one of the reference 
sequences; 

(e) processing each said further identified sequence 
value to generate further final data values indicative of a 

25 number of times each further identified sequence value is 
present in the second library; and 

(f) processing the final data values from the first 
specimen and the further identified sequence values from 
the second specimen to generate ratios of transcript 
sequences, each of said ratio values indicative of 
differences in numbers of gene transcripts between the two 
specimens • 

8. A method of quantifying relative abundance of mRNA 
in a biological specimen, said method comprising the steps 
35 of: 

(a) isolating a population of mRNA transcripts from 
the biological specimen; 
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(b) identifying genes from which the mRNA was 
transcribed by a sequence-specific method; 

(c) determining numbers of mRNA transcripts 
corresponding to each of the genes; and 

5 (d) using the mRNA transcript numbers to determine 

the relative abundance of mRNA transcripts within the 
population of mRNA transcripts. 



9. A diagnostic method which comprises producing a 
gene transcript image, said method comprising the steps of: 
10 (a) isolating a population of mRNA transcripts from a 

biological specimen; 

(b) identifying genes from which the mRNA was 
transcribed by a sequence-specific method; 

(c) determining numbers of mRNA transcripts 
15 corresponding to each of the genes; and 

(d) using the mRNA transcript numbers to determine 
the relative abundance of mRNA transcripts within the 
population of mRNA transcripts, where data determining the 
relative abundance values of mRNA transcripts is the gene 

20 transcript image of the biological specimen. 



10. The method of claim 9, further comprising: 

(e) providing a set of standard normal and diseased 
gene transcript images; and 

(f) comparing the gene transcript image of the 

25 biological specimen with the gene transcript images of step 
(e) to identify at least one of the standard gene 
transcript images which most closely approximate the gene 
transcript image of the biological specimen. 

11. The method of claim 9, wherein the biological 
30 specimen is biopsy tissue, sputum, blood or urine. 

12. A method of producing a gene transcript image, 
said method comprising the steps of 

(a) obtaining a mixture of mRNA; 

(b) making cDNA copies of the mRNA; 
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(c) inserting the cDNA into a suitable vector and 
using said vector to transfect suitable host strain cells 
which are plated out and permitted to grow into clones, 
each clone representing a unique mRNA; 
5 (d) isolating a representative population of 

recombinant clones; 

(e) identifying amplified cDNAs from each clone in 
the population by a sequence-specific method which 
identifies gene from which the unique mRNA was transcribed; 
10 (f ) determining a number of times each gene is 

represented within the population of clones as an 
indication of relative abundance; and 

(g) listing the genes and their relative abundance in 
order of abundance, thereby producing the gene transcript 
15 image. 



13. The method of claim 12, also including the step 
of diagnosing disease by: 

repeating steps (a) through (g) on biological 
specimens from random sample of normal and diseased humans, 
20 encompassing a variety of diseases, to produce reference 
sets of normal and diseased gene transcript images; 

obtaining a test specimen from a human, and producing 
a test gene transcript image by performing steps (a) 
through (g) on said test specimen; 
25 comparing the test gene transcript image with the 

reference sets of gene transcript images; and 

identifying at least one of the reference gene 
transcript images which most closely approximates the test 
gene transcript image. 



30 14. A computer system for analyzing a library of 

biological sequences, said system including: 

means for receiving a set of transcript sequences, 
where each of the transcript sequences is indicative of a 
different one of the biological sequences of the library; 

35 and 

means for processing the transcript sequences in the 
computer system in which a database of reference transcript 
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sequences indicative of reference biological sec[uences is 
stored, wherein the computer is progranmied with software 
for generating an identified sequence value for each of the. 
transcript sequences, where each said identified sequence 
5 value is indicative of a sequence annotation and a degree 
of match between a different one of the biological 
sequences of the library and at least one of the reference 
transcript sequences, and for processing each said 
identified sequence value to generate final data values 
10 indicative of a number of times each identified sequence 
value is present in the library. 

15. The system of claim 14, also including: 
library generation means for producing the library of 

biological sequences and generating said set of transcript 
15 sequences from said library. 

16. The system of claim 15, wherein the library 
generation means includes: 

means for obtaining a mixture of mHNA; 

means for making cDNA copies of the mRNA; 

20 means for inserting the cDNA copies into cells and 

permitting the cells to grow into clones; 

means for isolating a representative population of the 

clones and producing therefrom the library of biological 
sequences . 
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SYBASE database Structure 

Library Preparation 




Collaborator 

Number 

Name 

Address 

Phone 



Cell Supplier 

Number 
Name 
Address 
Phone 



Biological 

Source 

Number 

Tissue 

Organ 

Gender 

Age 

Species 

Race 

Patholog)^ 

Disease stage 

Tissue wci^t 

Source 

Lot 

PO 

Comments 



r 



Treatment Link 
Treatment name 
Culture ID 



Culture 

Number 

Source 

Lot 

PO 

Date 

Cell density 

Quantity 

Protocol 

Treatment 

Comments 



mRNA Prep 

Number 

Culture 

Lot 

Date 

Lapse 

Quantity 

^tght 

Protocol 

RNA yield 

mRNA yield 

% yield 

Modifications 

Gel appearance 

Comments 




cDNA Supplier 

Number . 

Name 

Address 

Phone 

Fax 



cDNA 

Construction 

Number 

Prep# 

Library code 

Supplier 

Type 

mRNA used 
vcaor 
primer 
directions 
Avsize 
Date ship 
Catalog # 
Price 
Date rcc 
Cloning sites 
Primary size 
Background 
Unamp titer 
Amp titer 
Host strain 
Genotypes 
Actin 

Amplification 
Comments 



Figure 1 
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Figure 3 
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Incyte Bioinformatics Process 





P Tnnsaipt LD. Filter 




V Pattern Search Databases 




MM 




Figure 4 
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